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You will readily believe that with my deep apprecia- 
bn of the high honor conferred by the invitation to 
iver the fourth Huxley lecture there was joined a sense 
great embarrassment in being called upon to follow in 
is office three such leaders of world-wide fame as Sir 
ichael Foster, Professor Virchow, and Lord Lister. But 
e letter of the committee of the Charing Cross Hospital 
edical School stated that the choice of a successor to these 
eat names was “a tribute of our admiration for the great 
my of scientific workers on the other side of the Atlantic.” 
hile I cannot assume to occupy any other place in this 
my than that of a soldier in the ranks, I felt that if my 
ceptance of this invitation could be regarded as in an) 
hse an expression of appreciation by American workers in 
lence of the commendation and good will of our British 
leagues, of our large indebtedness to them, of our sense 
the common interests, the comradeship and the kinship of 
¢ English-speaking peoples on both sides of the ocean, I 
ould not decline, even if summoned to occupy a position 
danger. 


here was another consideration which 1 may be permit- 
ted here to mention. ‘Through Iluxley there is, if not a 
yond, at least a link between the Charing Cross Hospital 
Medical School and the Johns Hopkins University. This 
lectureship was founded to commemorate the fact that Hux 
ley received his entire medical education at the Charing 
Cross Hospital Medical School. While throughout America 
the name of Huxley is held in high honor as that of a great 
discoverer and interpreter in science, and while the influence 
which he has exerted upon popular, as well as scientific opin- 
on through those messages peculiarly fitted to the needs of 
English thought is not less there than among his own 
countrymen, we at the Johns Hopkins University have 
special reasons to acknowledge our gratitude to him. He 
crossed the ocean to deliver the principal address at the 
opening of this University in 1876, and he then gave utter- 
ance to ideas concerning university, and especially medical, 
education which were at the time and have remained an 
inspiration and a guide to us. Then, too, the Johns Hop- 
kins University owes to Huxley and to Michael Foster the 
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Martin, who by the introduction and development of the 


accession to its faculty of my lamented colleague, 


biological methods and conceptions of his teachers gave such 


new directions and so great an impulse to biological study in 
America that his own work and that of his pupils started for 
us a new era in this department. 

The first Huxley lecturer has made it unnecessary for his 


successors to dwell upon Huxley’s studentship at the Charing 


Cross Hospital, upon the important influence which this had 


upon his career, or upon his great services to medical science, 


although his chief title to fame lies outside of the domain of 


medicine. I should like, however, quote a passage. 


although it must be familiar to you, from Mr. Leonard Hux- 
[ his father, which has 


ley’s charming “ Life and Letters” of 


appeared since the date of Sir Michael Fosters lecture, for 
t shows that “it was at Charing Cross Hospital where Hux 
1 

th a really 


ley first felt the influence of daily intercourse \W 


able teacher.” He says: “ No doubt it was very largely my 
own fault but the only instruction from which | obtained 


the proper etfeet of education was that which I received from 


Mr. W 


the Chat 


arton Jones, who was the leeturer on physiology at 


Medic me, 


his knowledge impressed me 


Ing Cross School of The extent and pre- 


vreatly and the severe 


elision ol 


exactness of his method of lecturing was quite to my taste. 


[ do not know that I have ever felt so much respect for any- 


body as a teacher before or since.” Wharton Jones, who will 


doubtless be longest remembered as the discoverer of the 


amceboid movements of the white blood corpuscles, was an 


experimental physiclogist and pathologist of much origi- 


ality, and it seems to me that there has not been, even in 


his own country, so full a recognition of his work as its im- 


portance merits. 


Before passing to the special theme of this lecture it is 


fitting that I should pause, if only for a moment, to call to 


mind with affection and reverence that recently departed 


ereat man who honored and delighted you four years ago 


and who has conferred such high distinction upon the office 


of Huxley lecturer. When one considers the full import of 


the discovery and establishment by Virchow of the 


} t} 


these constitute the 


prin- 
ciples of cellular pathology, that secure 
foundation upon which nearly two generations have built 
and future generations will continue to build the edifice of 
name there 
Rudolf 


amazing 


scientific medicine, I do not know what greater 
than that of 
With what 
did 
had opened to re- 
With what 
and 


is in the whole history of medicine 


Virchow. How noble his character! 


ndustry, versatility and keenness of intelleet he fruit- 


fully cultivate the new fields which he 


' 
science. 


search, as well as other departments of 


levotion and beneficial results did he give his time 


knowledge to the service Ol the pubhe and ot our 


We mourn the loss of 


abundant 
profession! a hero of medicine and of 


| 


science, a benefactor of his race, and we rejoice in the rich 


fruitage of a long and well spent life. 


The first place in experimental medicine to-day is occupied 
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by the problems of immunity and, in accordance with ; 


trust of the Huxley Lectureship, which provides that ; 


lecture shall relate to “ recent advances in scien and the 


bearing upon medicine and surgery,” I have ¢ 


hosen lor 7 
theme “ Recent Studies of [mmunity with special 


to their Bearing on Pathology. 


As it would b hopeless ¢ 


attempt a complete review of this broad subject within ; 
space of a single lecture, | shall dwell mor part ularly W 
certain of its aspects, not always of necessity the most 
portant ones, which [ conceive to be less familiar to » 
physicians, or which have engaged my attention, altho 


much which I shall say is of course known to those who} 


followed the result i recent work in these new lines 


Under studies of immunity” T have 


convenience, though not with strict accuracy, inyes 


ations, which, although the 


direct outgrowth if those pr 


marily directed toward a solution of the problems of imm 


bevond these bounds, 


nity. have extended far and have : 
ealed specific prop es of cells and fluids in health and 
disease of the broadest hiological interest. We find 


amiliar fact, nowhere more 


that 


trated here the mportant | 


than in medicine, the sciences are interd 


recognize 


pendent, that discovery in one field sheds light 


diverse and often unexpe ected directions and opens new path 


to research. We shall see also exemplified the fructifyir 


pon the advancement of knowledge of the 


niluence 


covery and application of new methods of investigation. 


In endeavoring to follow in its intimate workings the cor 
test of the living body with its invaders the attention 
nvestigators has naturally been drawn both to the action 
the cells and to the praperties of the fluids of the body 


this struggle, 


the dependence 


sideration o 
sition upon the cells. 
followed separately or conjointly, has led to the discovery 


mportant facts relating to the mechanism of immunity. 


We owe to Metchnikoff and his pupils the most importam! 


bservations ‘concerning the direct participation of Jeu 


} Ps . 1 + 
eytes and other cells in the processes of infection and 
production of immunity. Whatever attitude one may t& 
toward Metchnikoft’s well-known phagocytic theory ol 


facts whl 


munity, one must recognize the wealth of new fi 


, 


he has brought to light, and must admire the skil 


tility of resource with which for two decades he has 
é' — 
fended this theory against severe assaults, and he has 4 


Wit 


0” 


so, in my judgment, with a large measure of success. 


wonderful ingenuity in his recent book on immunit 


cues the phagocytes and applies to a deeper insight 


their activities results of his opponents’ work. 
The 


line of research, in some respects more 


other 


portant, was opened by Nuttall in 1888, working in Fliigges 


laboratory, by his systematic study of the antibacterial 
erties of the body fluids, particularly of the blood-serum. 
is true that there were previous indications of the powel 


No. 1 


reteren 


Included, as a mat 


n the mo 


of the humors in their compe- 


Each of these lines of study, whethe 


tv he re 


prot 
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to the latter sometimes without sufficient con- 
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kill bacteria; indeed, if one wishes to trace 


fresh blood to Kl 


r his ally to its roots, he must go back to John 


uite familiar with the anti-putrefactive 
ower of fresl d, although of course he knew nothing of 
acteria. Hi showed that putrefying fluid could be 
to fresh blood without setting up 


of the 


ided in small quantity 
elaborating his favorite doctrine 
ving principle of the blood” he 


phenomena which, interpreted in the light 


ntretactilon. na in 
interested himself 


nowledge, are clear anticipations of some 


cnowledge of the bactericidal power 


others, 


this 


was extended by Buchner and 


the next advance of fundamental importance in 


lirection was Pfeiffer’s discovery in 1894 of the quick extra- 
egration and solution of cholera spirilla in the 
n that of 


es treated with immune serum, and of the 


ellular disint 
eritoneal cavity of immunized guinea-pigs, or 
normal guine: 


mmune serum of a specific substance con- 
tself with- 


in the 


presence 


ed in the baecteriolytic process, although by 


out bacteri dal power. 
In the meantim« 
ty and of the protective and curative value 


Behring had made his great discovery of 
antitoxic ImMmul 
of antitoxic serun 
this form of immunity. 


, and Ehrlich had done much to elucidate 


the nature of It soon became appar- 
ent, however, that immunity from the great majority of bac- 
terial infections does not depend in the main upon the anti- 
toxie princi [he attention of bacteriologists, therefore, 
was drawn more and more to the so-called “ Pfeiffer phe- 
* found to be of great general signifi- 


ance, and starting from this and especially from the investi- 
gation of the analogous and much more readily studied 


solution of red corpuscles by foreign serum there has fol- 
owed in rapid succession up to the present time a series of 
ew and most interesting discoveries and conceptions with 
thich are connected many names, but most prominently 
Metchnikoff and Ehrlich and Mor- 


. : . ' 
Bordet, and of 


hose of 


these various studies of immunity we have be- 


nted with an important physiological capacity 


ome acqua 


f the healthy organism, the extent and in most instances 


the existence of which was unsuspected until quite recent 


ears. This capacity is the power to produce substances 


specific ally antagonistic to all sorts of foreign cells and cel- 


war products and derivatives. The substances capable of 


nducing this immunizing reaction appear to be mainly of an 


issimiuable, 


albuminous nature, or at least intimately asso- 
lated with such material, although it has been proved that 


certain non-albuminous derivatives of proteids have the 


same power. 
specif ipitins have been produced by injection of crystalline 
} 7 . . a . 
d other s d pure proteids. Obermayer and Pick produced im- 


use of non-albuminous products of tryptic digestion 
Jacoby has shown that the specific body concerned 
\. Klein obtained entirely nega- 


iricit Immunization is non-albuminous. 
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The mode of antagonism of the specific bodies formed in 
response to the reception within the living organism of sub 
stances capable of inducing the necessary reaction varies with 


the nature of these latter substaneves, and consists in such 


diverse manifestations as neutralization of poisons and of 


ferments, injury or destruction of cells, associated with 


characteristic morphological changes, cessation of motility of 
cells or their appendages, agglutination of cells, precipita 


tion and coagulation. In accordance with these different 


effects the corresponding antagonistic bodies, or anti-bodies 
as they are called, are classified as antitoxins, anti-enzymes 
and even 


cytotoxins, agglutinins, precipitins, and coagulin 
with the exception of the antitoxins, 


All of these bodies 


against these bodies, 
antagonists have in turn been produced. 
are in varying, but usually high degree specific with reference 
both to the nature and to the source of the material upon 
which they exert their characteristic effects. 

The 


teriolysins and hemolysins but also a great number of other 


cytotoxins or cytolysins include not only the bac 


the sera of animals which have 


different 


cellular toxins present in 


received injections of cells from a species. ‘T\ 
every cellular group of an animal species there appears to 
correspond a specific cytotoxin. To designate these various 
cytotoxins such self-explanatory names as leukotoxin, sper- 
motoxin, nephrotoxin, neurotoxin, thyreotoxin, syncytiotoxin 


are used. ‘Their specificity extends not only to the nature of 
the cells but also to the species of animal furnishing the 
cells used for their production. 

One ol 


separation of these specific anti-bodies into two groups, in 


the most important results of recent work is the 


Y 


one ol 


which, represented by the antitoxins, the antagonists 


are single bodies; while in the other, represented by th 


antagonistic effect requires the cooperation 


cytolysins, the 
Of these two bodies the one which actually 


destroys the foreign cells 


of two bodies. 
or induces other specific effect is 
normally present in the cells or fluids of the organism, but it 


seems incapable of action without the intermediation of a 


body which is distinguished from it by greater resistance to 
heat and which is produced by the immunizing reaction 
although it may also be normally present in smaller amount. 
The two elements composing a cytolysin exist quite inde- 
pendently of each other, so that one may be present with 


out the other or be artificially removed without affecting the 


other. Of the multitude of names proposed for these cyto 


lytic components, those most commonly used for the body 


tive results with injections of starch, glycogen, glucose, gum arabi 


and gelatine. 
Metchnikoff believes that the complement or cytase, which in his 
opinion exists under normal conditions solely within cells, not free i: 


the plasma, acts in natural immunity without the cooperation of an 
intermediary body or fixative, the latter being concerned only in acquired 
wr artificial immunity. The evidence seems, however, to favor the 
view that in this regard the conditions are similar in both forms of im 
munity, the main difference being the presence of a much larger amount 


f the specific immune body in the latter 
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which is the specific product of immunization, although it 


may also exist hormaliy, are Intermediary ody, immune 


Oady, tmpoceptor, sensitizer, ixative. preparative, copula, 
I I I I 


: 
desmon, and for the other body complement, alexin, cytase. 
I > latte I’ wn Ww! eli Ontains the atomic group «a 


a is toxopho cor ymophorie. 


Concerning e source, mode of action, and constitution of 


the specific antagonistic bodies we are very imperfectly in- 
former hat they are of cellular origin seems certain and 
Mhirlic vith great ingenuity on the basis of a brilliant series 
ents has advanced an hypothesis regarding them, 
Which, ! pinion, better than any othe! hitherto sug 
gested accords with the known facts and in promoting dis- 
cove) as already done the greatest service of which a work- 
OtMesiIs Is capable. Khrlich has so recently and so 


he Croonian leeture presented before English read- 
ers ‘ ‘ the side-cham r receptors and the 


hat | need only recall to your minds his con- 


( at the toxins, cells and other substances which 

Y ng body to the production of antitoxins, 

eytolysins, and other antagonists have this capacity only 
throu he possession of specific atlinities, called haptophore 
y corresponding haptophore groups belonging to 
s1de-« ns or receptors ot certain ellular constituents ol 
ody. and that. in consequence of this appropriation of 

I thers of like nature are reproduced in excess of 
e needs he cell, and these being shed into the lymph 
und blood there constitute the antitoxins, intermediary 
odies itinins and other speecifie antagonists. The anti- 
toxic receptor has only a single combining aifinity, which 


eceptors constituting 
the intermediary bodies of eytolysins have at least two affini- 


ties (hence called amboceptors by [hrhch), one of a more 

specialized nature being for the invading bacteria or 

other foreign cells. and the other for the complement. The 

anti-body enters quantitatively into definite chemical union 
with its affinitive substance. 

ve essence of Ehrlich’s theory concerning antitoxin 1s 

rsely expressed by Behring: “The same substance 

W , hen neorporated in the cells of the living hody, IS 

the prerequisite and condition for an intoxication becomes 


he means of cure when it exists in the circulating blood. 


So of the twofold bactericidal and cytolytic agents we may 
rding to Ehrlich’s latest conception resulting from investiga 
lemonstrate the multiplicity of complements an amboceptor 

has a single ecytophilic affinity and a number of complementophilic 
utlinities differing in theiravidity for various complements. He regards 
the agglutinins, precipitins and coagulins as uniceptors of more com 
plex structure than the antitoxins, but Bail has recently brought evi 
dence to show that agglutinins, like cytolysins, are composed of tw 
elements. For the purposes of this lecture it is not deemed necessary 


to enter into these or many other details of this complicated subject. 
For comprehensive and admirable critical reviews of recent theories of 
immunity and Ebrlich’s hypothesis of the receptors [ would refer to 
Dr. Ritchie’s papers in «*The Journal of Hygiene,’ Vol. II, Nos. 
2, 3 and 4, and to Dr. Aschoff’s paper in Zeitschrift f. allgem. Physiol- 


ogie, Bd. I, Heft 3, Jena, 1902. 
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say that the living body possesses substances which may 
protect it by destruction of invaders or may injure jt : 
lestruction of its own cells according to the lates wit 
which these substances are joined. 

An inquiry which naturally arises in this conneetion 
What is the physiological mechanism called into action 
the processes resulting in the production of ANTILOXINS, ey 
ysils, and imilar bodies? We have no reason to Suppose 
that the animal body is endowed with properties speciall 
designed to meet pathological emergencies, Its SOle Weanona 
of detense, often lamentably imperfect for morbid states ; 
are adapted primarily to physiological uses.“ To the for 
roing inquiry Ehrlich answers that the mechanism ¢ 9 
cerned is one physiologically employed for the assimilatio, 
by the cells of food. The reeeptors are in the cells not for 
the purpose of linking poisons to the cells but to seize certain 
food-stuifs, particularly the proteids, and the toxins and ba 
terial and other foreign cellular substances, if capable 
nducing the immunizing reaction, chance to have the requi- 
site combining aitlinities for the food-receptors. It is Inter- 
esting that Metchnikoff also, though from a different point 
4 view, refers the mechanism of immunity to the physio. 
ogical function of assimilation of food by the cells. 

Inasmuch as according to Ehrlich’s hypothesis the specific 
antagonistic substances resulting from the injection of toxin . 
and of foreign cells or derivatives of cells exist preformed ir 
cells of the normal body, there would appear to be no reasor 
why anyone of them might not occasionally be present nor. 
mally free in the blood or fluids. In fact many of them, su : 
as diphtheria and tetanus antitoxins, various anti-enzymes § 
mactericidal, haemolyt nd other cellular toxins, agglutiz sf ’ 
and a number of other bodies of this class, as well as the 
anti-bodies, have been found repeatedly, though of course in 
the case of many inconstantly and with marked differences 
between individuals and species, in the blood of healthy 
human beings or animals when their presence could noi 
reasonably be attributed to a previous specific immunization 
Of these normal anti-bodies the only one which is increased 
n amount by the process of immunization is that specifically I 


related to the material used to bring about the reactior 


As already stated it is the intermediary body,’ not the com 


tne 


plement, which is generated in immunization against bac 
teria and other cells. 
The foregoing statements, though of necessity condens 


and incomplete, about the general characters of the specil 


Seen See a 


anti-bodies will, I trust, help to a better understanding 
what is to follow concerning the bearing of some of thew 


discoveries on medical science and practice. I realize tt 


} 


difficulties which you must already have experienced, if w- 





‘W.H. Welch Adaptation in Pathological Processes. Trans. ‘ 


gress American Physicians and Surgeons, 1897, Vol. IV. 






I use in this lecture the name “intermediary body”? in preference 





the more technical term ‘“‘amboceptor,”’ although Ebrlich applies t 





German equivalent—Zwischenkiérper—only to normal as distingwisi 





from immune amboceptors. 
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by tne use ol vtoltvtie there! y! ot espe ial interest. 


My assistant, Dr. H 


conducted unde 


sera 18, 


. Marshall, in an unpublished research, 


the direction of Professor Ehrlich and Dr 


More nrot! on the reeeptors of the red blood corpuscles 


yf in vo species of monkey found that while man 
aie ( Ol ; ih Has receptol Ol Herre \ the her 
hey als i large number of receptors in common. 
lhis re sin harmony with Nuttall’s interesting obser 
( more extended ile regarding phyloge 
netic relations s between animal species shown bv the 
eaction « é ood with the specific preeipitins discov 
d by Tehistowiteh and Bordet and introdueed into prae 
tical medicine by Wassermann. ‘his biological test to de- 
rmine the souree of blood, when used w proper precau 
ons, far surpasses in accuracy a ther methods for this 
ene \\ Liit | vould lead too tar om mv purpose to {ol 
( ubject farther, I cannot in s connection forbear 
l l nentionimn me of the irliest and most suggestive 
apers on this class of anti-bodi it “On Immunity 
agan roteids ” by Walter Myers, who ive up his life in 
e cause of science and of humanity a vhose early death 
I l Ss {0 Eng] sh medical seien 
[ shall as our attention now to some considerations con- 
( e bearing of recen r mmunity on the 
natu ete of toxins. his subieet is of course of 
( reates 1 orogical as ve s icterloiogl mport 
anc ( clos ooperation ian om xists be 
\ ‘ ind pathol s in tudy would 
further e surer and more rapid advancement of our know 
( about it One misses only too often in purely baec- 
Plog ki pers n this subject xact knowledge and 
descr ( ithological conditions, and on the other 
han i rists often fail to u ( rtinen acts and 
ce ( ar to bae ologists 
Phe S( rv by Roux and Yersin the diphtheria toxin 
ie studies by Behring and Kitasato Tanus ToOxm lead 
u » Be ochal disk xin, and the late) 
investigatio Khrhich on the constitution of diphtheria 
ON nm rigin and ode ition of antitoxin are 
e great even 1e most brilliant and securely founded 
ter of modern. studies of nmunity Through these 
researches We ecame acquainted W I ass OL poisons se- 
rete ertain baeteria and sen solution in eulture 
{] is ( aence 18 cone S ( il Thess soluble toxins 
( eC] - > abie substances Nn combination With 
constituents the bedy cells for which they have an affinity, 
ind ¢ ereby are enabled to bring about immunity or to 
ex NT cts \s shown by the modifications of toxins 
illed toxoids, the toxie property may be lost without loss of 
the con y power and without removal of the immuniz- 
ng pow \ccording to Ehrlich’s he] conception, based 
rt imount of exp rimental dence and now 
renerally accepted, the combining power of the toxin mole- 
cule resides in a group of atoms, designated as the hapto- 
phore group. with affinity for the corresponding haptophore 
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groups ol the side-chains or receptors of cellular constit 
ents, and the toxic power pertains to another and legs sta} 


atom-complex in the molecule. 


By means of these facts and legitimate deductions fr 


them we are enabled to explain in a satisfactory way gy 
ceptibility to poisoning by these soluble toxins, ir sele 
ve action upon the cells of the body, and their quick digg 
pearance after injection into the circulating blood. In q 


aisease na hn one only, to wit tetanus, ar 


niectious 


able to explain the ll 


and pathological phenomena 


detail on the basis of our knowledge 


minute 


tive microbrganism and its poisonous products. The neg 
est approach to this instance is diphtheria, but here we ha 
not yet been able to follow the trail of the toxins within ¢# 
OacYy sO rectly. na, Flexne! and | nave shown. 
addition to the solubie toxins there s an intrac | la DOS 
onecerned in the duction of the false membrane. Inte 
esting investigations have greatly helped to elucidat 
© nature of these toxins, have been made on various sin 
ar vegetable and animal poisons, such as ricin and abr 
rom the forme? oul and the venom of snakes, spider 


ner ywrsonous animals. 


Che high hones whi were raised by the discovery of t 
soluble hac terial toxins hat at last the wav Was opened I 
is to penetrate Into the nvysteries ol the mode T action 

1 } 

ithogenie bactel I soon doomed to disap ntment 


though diligently sought, coul 


or similar powerful toxins, 


not be detected in the cultures of most other 


t] 


ese among the most important ones, such as thi 


bacillus, the typhoid bacillus, the cholera spirillum, the pneu- 


mococcus, the yogenic micrococci. This disappointment 
was all the more acute because there was and is every groun 
or confidence that whenever we have in our possession 

vowerful toxin ol lis class, a strong protective antitom 
serum can readily be obtained. 


Noty 


1 4] 1 1 . =" 
abandoned that bacteria harm the body mainly by poisoning 


hstanding the negative results the belief was 1 


for it rests upon strong clinical and pathological evidence: 
is well as upon the study of the distribution of bacteria 

the infected bod) The search for poisons was turned from 
the fluid part o iltures to the bacteria themselves and 


> : : oe 
thus Pfeilfer succeeded in demonstrating as an integral Col 


stituent of the bodies of cholera spirilla toxic substances 


which are liberated only when the bacteria degenerat 


die. Intracellular poisons, which indeed previously, thoug 


different nature, had been extracted from bacteria 


ol a 
Buchner and by Koch, were subsequently found wit 


typhoid bacilli and a number of other pathogenic bacteria. 


[t is of more than purely bacteriological interest to recog 
nize the distinction between the small group of pathogen 


" . " ’ . . J _ }; } he q 
bacteria, represented by the bacilli of tetanus, of diphtheria, 


and of botulism, characterized by the secretion of powerll! 


soluble toxins. and tne much larger group, containing most 
of the other pathogenic bacteria, which do not secrete sum 


strong toxins, for it is only the former which give mse! 
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onst roduc titoxic sera of marked protective and 
s stal owt 
l esulting Irom injections or nat- 
a t ‘ the second class of bacteria belongs 
erlolytic type, in which tl omplet 
sales 3 ngle substance, like antitox it 
—_ SOC listinct elements, interm I 
which only the former is produc 
Set ss ol ! unization. r a rl 
' ( I I ut not readily rolled 
. 5 e and curative, but owing, it would seem 
iture of the anti-body their successful 
, on meets difheulties whi ave not vet 
The great practical problem of bacteriology 
" 3 vailable to medical practice t! acterio- 
' . s al yphoid, anti-pneumococcus, anti 
" jag nti-dysentery s¢ »s ( 
F \| Wassermann, of Neisse nd Wechs 
‘ 0 \ \ ( m the production, tl rties 
, lying tl tion of these s there 
0) f he constitution and action of the intra- 
sons 18 most incomplete and at present 
n any very definite and satisfactory way 
f the rbid phenomena of infectious 
ae ses. oS vestigations as those undertaken by Mac 
t nd at the Jenner Institute of Preventiv 
M x presse uices of bacteria s promise 
- g his subject and in genera | ital 
- esses L iv ecent researe ~ ) \ rha 
asi : n intracellular bacter xins are 
or ( myself to tl ne that 
, yp vacillus, the -pneumococeus, and 
s ss nov I ynsideration » their chief 
» \ le hey ire ive \ iu! orous 
. ( ses and in consequence set fre 
i wisons. Still this latt ti s 
ISIS ( vpothesis of nrectior rated 
st IMily re VR levsky, hich rests upor con 
: ecurate observation and interesting ex- 
There can be no doubt that in the cours 
nces y int ns there goes on an enormous destruction of 
Act rned, so that the numbers of those indi- 
' n) en time by microscopical examination and 
' ures represent only an insignificant fraction of 
’ ny of the first invaders. I have been much 
" . : phenomenon since I became familiar with 
cog ru years ago in pneumococeus infections 
hrougn tl yyvment of a method which revealed in the 
rf s tschrift fiir Hygiene, 1900, XXXIV, | 69, and 
NM, XXXVII 
i " ti f tl Johns Hopkins Hospital, July, 1890, and 
g Vecer 5 Michaelis (Berliner klin. Wochenschr., 1902, No. 20 
' s ’ 


| similar findings. 
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exudates degenerating and dead pneumococci and their empty 


capsules in numbers often fai xceeding the intact organ 


sms, indeed in some cases so many that they formed a large 
art ¢ the exudate, 
While all due we eht should be given to such facts as these 


hypothesis just men- 


Lions to Lb CCC] 


the toxie phe- 


mena of this iss Of infections are so obvious that natur- 
illy e@Ilorts ive been made to lear ether bacteria which 
oduce no strong solubl yXIDS rdinary culture 
C4 may ao so on othe ( eclal composition 


mstrable way within th) ving body. Work 
been altogether barren as 
HLueppe, 


Marmorek, and others, along the former lines, 


two directions has not 


Cart 


how! results o 


vrignt Wood. 


‘ vy Metchnikoif, R \ Salimber long the latter, 
annot b al ) hese ex ents have led to any 
venerally accepted sol ion of} he mau difficulties. pome 


inclined { y the « emphasis upon dis- 
this Is only a restatement 
metabol- 


} 
estion. sverybody recog! es abnormal 





sm as an essential condition in i ions. The very poit 
needing explanation 18 ne icteria derange metabolism. 
| wis ere tO advance ! ypotnesis hich seems compe- 
xplain tl ource, the e of production, and the 
ure ¢ ert I acter! xins It would appear to he a 
natural inference from the receptor theory of Ehrlich and 
the recent work on CYtotoxins. ‘he ollowing considera 
I hope, make clear the essential points. 
ve already state ‘ hat th nije f 
oO} ells ucl i wen cre e% } Cornus 
er) 1¢ i t n to | ISS s «ot ving I 
| leads to the formation of poisons, called cytotoxins, act- 
ne specifically upon these cells: that the substances whi 
timulate the cells of the host to produce one constituent 
if this class of toxins consist of certain atom-complexes 
erived from the injected cells t certain cell f the host 
hus stimu | generate al charge one component of 
the toxin, called the intermediary rddy, which becomes tl 
nedium of mtonication throug union, on the one han 
pre-existe! oxophore stance illed the comp! 
( and. on tl they \ reig) whic 
started the reactiol 
Such is the response on thi rt he host to the er 
trance of the foreign cells, but hoy out a possible responsi 


Ta ilke nvading cells toward th 


nature on the 


host, resulting in the production of special cytotoxins, o! 
analogous constitution, injurious to the host? ‘This latte 
response, being « vital nature, can take place only when 
the invading cells are ving, as in the case of bacteria and 
other parasites. I see no reason why suitable substances 


derived from the st may not stimulate parasitic organisms 


through a physiological mechanism similar to that operative 


in the development of cytolytic immunity, to the production 


of intermediary bodies, which, if provided with the requ 
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unboceptors with special ailiniti 


through the formation of specific cel 


niv certain atom om 


reauty it 





ome more viruilel 
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ite affinities, have the power to lin omplements to cellular 
constituents of the host and thereby to poison the latter. 
Kxpressed in terms of Ehrlich’s side-chain theory, certain 
substances of the host of cellular origin, assimilable by the 
parasites through the possession of haptophore groups with 
1e roper attinities, ecome anchored o receptors ol the 
aras e cell \ iot too much di maged, is thereby 
timulated Oo the er-production ol ike reeeptors: thes 
ex ive receptors of the parasite, if cast off into the fluids 
or the cells of the host, there constitute intermediary bodies 


= those cellular con- 


ior 


stituents or derivatives of the host which led to their pro- 
duction and for others which possess in whole or in part 
dentical receptor Provided the host is supplied also with 
the appropriate complements there result cytotoxins with 


special affinities for certain definite cells or substances of 
eellular origin in the host. ‘The contribution of the para- 
sitic cells to these cytotoxins is the amboceptors. Either the 
Al t r the host nay provide i ymplements. > 

lt may perhaps aid in grasping e ideas here presented 

magine the bacterium, in the Lyra i the host, as a 

rT o large that one could inject into it animal cells. 
Provided the proper receptor apparatus is present, the re- 
sulting reaction on the part o ie bacterium, as described. 
would be a process of immunization against the animal cells 


In 


lulicidal substances. 


of cells which are 


plexes 


oncerned in this immunizing action, and in comparison 
W ese even e smallest bacterium is a gigantic object. 
Looked a rom e pon if the bacterium, as 
well as from that of e anin lost, according to the 
Vix esis advanced, the strugete ween I vacteria and 
1e bo ls in infections ma e meeived is an immuniz- 
ne Ol Ss \ ch Cae marti n Ss sl mulated bv ts 
ypponer e production ns hostile to the othe 
and erel ndeavors ( immune against : 
antagonist These mu niagonistt vytotoxins re 
a ‘ f in no e parasitic cells. on e one hand, or 
the bo ells, on the i vhen, escaping combina- 
r Lit Bt Cl ey ( ( (i 0 ‘ eceptors yT 
( om S ra) vhic } e] PSD ( I ~ ( diusted 
Chis combi ation with 1e s i lot result in too 
oT njury to them, is the cond n for further production 
vtotoxi ermed odies ough overproduction 
and chara ceptors Th mportant factors deter- 
\ } 1 i t es ting rom the 
4 null I t s I f st ! I teriogeni 
7 natogen nu ymatog nd eri 
¢ ) h Isch t € pt 8 A) . t ‘ 
1S 1 imune bodies BE. W Vir v Walke n an 
S ! ig \ i [1 nisatior vainst Immune 
Se n ng fl i \ 1d t it vy. M tT) shows ex- 


anti-immune 
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of the 


he 


ssue 
] ; 
Ss and | 


yst’s 


othesis thus outlined can be tested 








mn of the poisons of tl 
illus, and other bacte 

C4 uble oxins B | he 

ween these tur ‘ 
nnel deseribed, v tl 

nfection are comparabl 


odie S and 
+} 


ain the 


ed body. That cytolysins may, however, be present 
normally in large amount is illustrated by the hamolvsins ¢ 
eel’s serum and of snake veno1 
ind constitutes that m 2! vhich causes the production of th 
ly My VI esis ides the conception supported 
W r nd S *h m \ rding to the hypothesis ce rtaiz 
lies of bacteri rigir ible not only of neutralizing immu 
s he t it witl id of complements also of poisonit 
tl 3 the st [t is t dificult to imagine various conditi 
n which tl nti dies of bacterial igin may escape neutralizat 
fore tering int ith the host’s cells. rhe substances w 
tim icteria t ese anti-bodies need not necessari 
) ther n fact xl \ as that of strong ictericides 
rig 1 eir production The essential things 
e ! ti ting substances have the requisite combining g 
f icteri ecep S. al t the cast off receptors be compleme 
vi tl ly of the st 
I url s riogel ytotoxins prot mnt 
I tit f parti m tors with varying cytophi nd 
ment i linities dance with the views of Eh 
Morve! I 
tis self evident that y rechanism similar to that des 
irasites Within the infected ly may be stimulated by atomic g 
erived fr the host t he iction also of anti-bodies othe 
my x ytotoxins, s s arious agglutinins, precipitins, 
nzymies, al erhaps of eptors of the nature of secreted, solu 
yxins, f enzymes ‘ ste gainst the host 
Questions relatir he ree and nature of the complements 
articularly of intra-ce rcomplements, and also to anti-complemeuls 
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contest are the nature, the relat 


distribution 


p 
ol 


the bacterial] cytotox 


CVtOtoxins respectively. 


experimenta 


is ped tsell ! ni} 
vet been able to mak: he des 
nowever, now started mv labo» 


here I am informed that thege , 


+] 


with 


nt 


Lit 


d bacterial cytotoxins 


$0 hey wor 
eral parts of the cells, unless « 


at cultures of 


tl 





apat 


urnished facts in its support. 


at least one component, and it may be bo 


be possible to adi monstra 


f bacteria, where 


enerating or dd 





s known concern 


olera spirillum, the typ) 


iracterized by the la ot stror 
intitative and other itions 
xins and those produced, 

ame bacteria during processes 


between t normal ant 


} , 
nos¢ 


nm 
These relations wi 


i-bodies. 
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bacteria of the ¢ 
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ties of the same bacteria 








ition to the hypothesis, | 


and otl 


these 
the 
to 


discuss 











to outline essential features 


reference the particular poit 


er matters 



























































weg 


Oty 


See 

















; 


+ 





DeceMBER, 1902 JOHNS HOPKINS HOSPITAL BULLETIN. 293 


In this theory degenerated and dead bacteria, while recog- 


source of poisoning in infections, are not assigned 


nized as a4 


xclusive e in this regard. Living bacteria in the 
ed bo here they are under nutritive conditions not 
illeled rtificial cultures, actively produce and secrete 


tors which may become the means of intoxication of 
lls. From what has been said, we can compre- 
how these diverse free receptors may enter into the 
rmation of cytotoxins of the most varied and specific char- 
ters, such as erythotoxins, leukotoxins, neurotoxins, ne- 
hrotoxims, sp rmotoxins, hepatotoxins, ete. Very probably 
many instances these toxins are represented by so few re- 
tors in bacterial cells in ordinary cultures, that it would 
ypeless to search for them there, although we may have 
mvincing experimental and pathological evidence that 
thin the animal body the same bacteria produce them 
undantly under the stimulus of appropriate substances de- 
ed from cells of the host. 
he methods hitherto employed for the study of bacterial 
sons have not generally been calculated to reveal the 
resence of toxins with the characters indicated, even if 
existed in the cultures. Recently, however, a begin- 
ning has been made in this direction, and we have already 
become acquainted with certain toxins of an interesting na- 
ture, to which | desire to direct your attention. 
Intrinsically and in their general bearing upon the sub- 
ect before us the recent investigations of Flexner and No- 
uchi upon the constitution of the toxins in snake venom 
re of especial importance. It was in snake venom that 
Weir Mitchell and Reichert first demonstrated the existence 
{ that class of poisons often called, although with doubtful 
ropriety, toxic albumins. Investigations of snake toxins 
ire Of peculiar interest for many reasons, not the least of 
hich is their resemblance to bacterial toxins. The demon- 
tration by Sewall of the possibility of active immunization 
om venom and the further studies by Calmette and Fraser 
this phenomenon and especially of the protective and 
rative properties of antivenin are well known. 
Until recently it has been generally held that the venom 
xis resemble in molecular structure the diphtheria and 
e tetanus toxins in being single bodies with a combining 
haptophore group and a toxophore group of atoms. The 
esearches ¢ f | lexner and Noguchi, now in progress, of which 
uly the first part has been published,” necessitate a quite 


9 
ferent conce 


ption of the nature and manner of action of 


Venom toxins than that previously entertained. I have fol- 
lowed with great interest the work of Professor Ilexner on 
toxins, begun several years ago in my laboratory when he was 


my assistant and associate, and since continued along new 


nes in his laboratory at the University of Pennsylvania and 


to acknowledge his generosity in permitting me to use 


‘Flexner and Noguchi: Snake venom in relation to hemolysis, 


Dacteriolysis and toxicity. Journal of Experimental Medicine, March 


ae 


1902, Vol. VI, p. 277 


in this lecture certain unpublished results of his and 
Noguchi’s investigations. 

These investigations have shown that the toxic action of 
venom upon red blood corpuscles, leukocytes, nerve cells. 
and other cells is like that of the duplex cytotoxins already 
described; that is, it depends upon the combination of inter 
mediary bodies contained in the venom, on the one hand 
with the animal cells for which these bodies respectively 
have affinities and on the other hand with corresponding 
complements contained, not in the venom, but in the cells 
or fluids of the animal acted on. For example, it is well 
known that the addition of venoms to fresh blood brings 
about the quick destruction and solution of the red cor 
puscles. If, however, certain venoms be added to red cor- 
puscles which have been thoroughly washed with isotonic 
salt solution so as to remove all the complement, the cor- 
puscles are agglutinated but not dissolved, although it can 
be shown that substances from the venom (intermediary 
bodies) have entered into combination with the corpuscles. 
If now a little fresh serum which contains the complement 
and by itself may be an excellent preservative of normal 
corpuscles, be added to these venomized corpuscles, they are 
promptly dissolved. 

Preston Kyes, working in Professor Ehrlich’s laboratory, 
in an investigation just published “ on the mode of action of 
cobra venom, confirms the conclusion of Flexner and No- 
guchi concerning the amboceptor nature of cobra venom, and 
adds much that is new and important to our knowledge of 
this subject. He finds that the washed blood corpuscles of 
certain animals are directly dissolved by cobra venom, while 
those of other animal species require the subsequent addi- 


he 


tion of complements or adjuvants to bring them under t 
influence of the venom. But even in the former case a 
complementary body is essential to the reaction, this, how- 
ever, being not a serum complement but an endocompk 
ment contained within the red corpuscles. Of great signifi 
cance is the demonstration by Kyes of still a third substance. 
namely lecithin, which is capable through combination with 


the venom intermediary body of completing the hemolytic 


potency of venom.” The discovery for the first time of 
definite, crystallizable substance with the power of uniting, 
like a complement, with an intermediary body and thus 
completing the formation of a cytotoxin is evidently of 
fundamental importance. The suggestion by Ehrlich and 
Kyes that possibly the cholin group is the toxophore group 


of lecithin is particularly interesting in the light of F. W. 


6’ Preston Kyes: Ueber die Wirkungsweise des Cobragiftes. Berliner 
klin. Wochenschr., 1902, Nos. 38 and 39 Iam greatly indebted to my 
friend Professor Ebriich and to my former pupil Dr. Kyes in putting me 
in possession of the main results of these interesting experiments before 
their publication. 

16 The objections made by Calmette (Compt. rend. Acad. d. Sc., 1902, 
r. 134, No, 24) to Flexner and Noguchi’s interpretation of their exper- 
ments as to the amboceptor nature of venom have been completely 


overthrown by the experiments of Preston Kyes 
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Mott’s valuable studies of chemical processes concerned in 
degenerations of the nervous system. 

The researches of Flexner and Noguchi and of Kyes there- 
fore have taught us that in poisoning by venom the bodies 
of human beings and of animals contain in the form of 
complements, or alexins” as they are also called, the sub- 
stances which are most directly concerned in the act of pois- 
oning. The venom brings into the necessary relations with 
constituents of the body cells poisons we already harbor or 
may generate but which are harmless without the interven- 
tion of intermediary bodies. These poisons within us are 
powerful weapons, which, when seized by hostile hands, may 
be turned with deadly effect against our own cells, but which 
are also our main defense against parasitic invaders. 

Flexner and Noguchi have demonstrated experimentally 
that, like the hemolytic, so also the leukotoxic, the neuro- 
toxic, and other cytotoxic properties of venom depend upon 
combinations of venom intermediary bodies with comple- 
ments contained in the cells poisoned by venom or in the 
fluids bathing these cells. Particularly striking are their 
experiments showing in vitro and under the microscope the 
cytolytic action of cobra venom upon certain large molluscan 
The complement essential to 


this reaction is contained within the nerve cells. In pre- 


nerve cells in the fresh state. 


vious experiments of Flexner and Noguchi there had been 
indications that intracellular complements are concerned in 
some of the toxic effects of venom upon cells. The positive 
demonstration by Preston Kyes of a special class of intra- 
cellular complements or endocomplements is unquestionably 
of great pathological interest, and seems destined to play 
an important part in the explanation of many morbid condi- 
tions in connection with endogenic and exogenic intoxi- 

itions, probably also in such phenomena as self-digestion 
or autolysis. 

Snake venom is a rich mine of diverse toxins, and, on 
account of its pathological importance, I must mention one 
of the cytotoxins discovered there by Flexner and Noguchi, 
as it may be that a similar toxin is produced by certain bac- 
teria and under still other conditions. As is well known, 


1 


one of the most striking lesions resulting from poisoning 
by certain venoms is the occurrence of abundant hzemor- 
rhages in various tissues of the body. This effect has been 
generally attributed to the direct action of venom on the 
red corpuscles and on the coagylability of the blood, but the 
experiments of Flexner and Noguchi indicate that these 
hemorrhages are due to the presence in venom of a cyto- 
toxin which has the power of dissolving endothelial cells, in 


} 


other words an endotheliolysin. Dr. Flexner suggests the 


name “hemorrhagin” for this special toxin which causes 
extravasations of blood through its direct solvent action 


upon capillary endothelium, an effect which is readily demon- 


‘7 There is some objection to the use of the term ‘‘alexin”’ as a 
synonym for ‘*complement,”’ as the former was applied originally by 


Buchner to substances which we now know to be combinations of 


complements with intermediary bodies. 
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strable under the microscope. It is hardly necessary for m 
to stop to emphasize the clinical and pathological import. 
ance of the discovery of an endotheliotoxin, a kind of Poison 
which may prove to be of special significance in the inter. 
esting group of hemorrhagic infections and perhaps algo jy 
purpura and kindred affections. 

The foregoing newly discovered facts, which I hay 
sketched only in bare outline, illustrate in a striking way 
the fruitfulness of methods and conceptions which we ow 
to recent studies of immunity. The results of these invest}. 
gations, however, are significant bevond the mere facts dis. 
closed, important as these are. They have for the first time 
revealed in normal toxic secretions, readily introduced unde 
conditions of nature into the tissues of man and animals 
cellular poisons akin to the complex hemolysins, neurotox. 
ins and other cytotoxins of immune and some normal ser 
which have aroused so much interest and experimental study 
during the past four years. The most noticeable difference 
between the venom cytotoxins and those hitherto observed 
in immune sera is the far greater resistance to heat of the 
intermediary bodies of the former, but we are already ae- 
quainted with considerable variations in the sensitiveness to 
heat both of different intermediary bodies and of comple 
ments. That snake venom should contain only one-half of 
the complete poison, the other and the really destructive 
half being widely distributed in the blood and cells of man 
and of animals, is an instance of a curious kind of adapta- 
tion, of interest from evolutionary as well as from other 
points of view. 

In consideration of the often emphasized analogies be- 
tween venom toxins and bacterial toxins, these facts render 
it highly desirable to make a systematic search of bacterial 
cultures by proper methods and under suitable conditions 
At present substances of this na- 
There hav 


for complex cytotoxins. 
ture are not known to exist in our cultures. 
heen discovered, however, within the past three or four 
years certain bacterial toxins which have a curious resel- 
blance in some of their properties to the complex antl- 
bodies of blood, although, so far as they have been carefull) 
<tudied, they appear to have the simpler constitution of the 
soluble toxins, like those of diphtheria and of tetanus. 

refer to the bacterial hemolysins, leukolysins, heemagglu- 


tinins, precipitins and coagulins. There is no reason to sup 


pose that this list exhausts the number of those actually 
present, for it is evident that it includes chiefly bodies readil\ 
demonstrable in test-tube experiments. It would be sur 
prising if eytotoxins which aet specifically upon red and 
white blood corpuscles were the only ones of this class pre 
duced by bacteria; in fact we have every reason from patho- 
logical observations to believe the contrary. 

It has become evident that more refined methods than 
mere observation of the coarse effects of injecting into ali- 
mals the filtrates or the killed bacteria of our cultures ate 
required for the detection of the subtler and more specific 
cellular poisons. Instances are rapidly increasing in which 
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- improved methods cultures of bacterial species once be- 


aved to be practically devoid of toxicity are found after all 
so poor in toxins, even of the soluble variety. 


th be 


One of the earliest and most instructive illustrations of this 


e discovery by Van De Velde of a leukocyte-destroying 
ison, named leukocidin, in exudates caused by infection 
Staphylococcus aureus and also in filtrates of staphylo- 


eus cultures, which had been previously regarded as 


most entire i\ iree ol 
More widely distributed in cultures of different species of 


toxic power. 


teria are the hemolysins, of which the first example, dis- 


ered in 1898 by Ehrlich in cultures of the tetanus bacil- 


is, was carefully studied by Madsen the following year, 


since been investigated by Kraus with Clair- 


| which ha 
nt and with Ludwig, Bulloch and Hunter, Neisser and 
echsberg, ‘Todd, Besredka, and others. The list of bac- 


species known to produce in cultures substances of 
s nature capable of dissolving red blood corpuscles is 


one and includes the bacilli of tetanus, of 


dy a ne 


vreen pus, of typhoid fever, of acute dysentery, of diph- 


eria, of plague, the pyogenic staphylococci and streptococci, 
Nuttall and I 


ted in our first description of Bacillus aérogenss capsulatus 


pheumocoecus and many other bacteria. 


ver ten years ago its capacity of laking blood so that I was 
surprised to find recently that an hemolysin can be 
The blood-de- 


roying property appears to stand in no definite relation to 


emonstrated in cultures of this organism. 


rulence, nor is it limited to pathogenic bacteria. It per- 


ins also to many putrefactive bacteria. The strongest bac- 
rial hemolysin hitherto observed was found by Todd in 
utures of Bacillus megatherium, which is a widely distri- 
ted saprophyte. 

\s already stated, none of these bodies has been shown 
) belong to the class of complex hxmolysins in blood, which 
ave been far more exhaustively investigated than any other 
Doubtless 


mong bacteriologists too great a tendency to attribute to 


the specific anti-bodies. there is at present 


e less carefully studied anti-bodies characters which have 
en worked out in detail only for the hemolysins of immune 


It would lead too far to attempt here a discussion of 


the special characters of the various bacterial hamolvysins, 


several ot! er 


ich present in different specimens curious and at present 


nexplamed divergencies as regards resistance to heat and 


properties. It must suffice to indicate briefly 


fat is Known of the pathological importance of this inter- 


ing group of bacterial toxins. 
In view of the abundant clinical and pathological evi- 


ence of extensive destruction of red corpuscles in the 


course Of many infectious diseases, it is certainly significant 


to find 


, very W here, 


} 


that many bacteria are endowed with a specific 


*molytic power. The question is how far we are justified 


n applying to the actual conditions of infection the existing 


‘perimental data upon this subject. Assuredly here, as 
results of test-tube experiments, helpful in sug- 


est 


on as they may be, shou!d not be utilized without further 
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evidence to explain morbid phenomena within the infected 
human or animal body. While much more work upon this 


will be exact or 


subject is needed before our information 
complete, the observations and experiments of Besredka,” 
Kraus and Ludwig” and others have already demonstrated 
that bacteria may exert their blood-destroying power within 
the living body. ‘This haemolytic capacity of microorgan- 
isms affords an explanation, although certainly not the only 
one, of the secondary anemias which are such a marked fea- 
ture of many infectious diseases, as streptococcic and other 
septicemias, pneumonia, typhoid fever, scarlatina and others. 
The hemoglobinuria which is a recognized, although raré 
complication of various infectious diseases, may be referable 
to intoxication with unusually powerful parasitic hamolysins, 
or to an exceptional lack of resistance of red corpuscles. 
Hemoglobin, however, is not necessarily present in solution 
in the blood-plasma, for the destruction of the damaged red 
corpuscles may iake place within the large phagocytes of the 
spleen and the hemo-lymph glands, as is well known to 
oceur on an extensive scale in typhoid fever and some other 
infections. A familiar example .of the action of bacterial 
hewmolysins is the post-mortem reddening of the inner lining 
of the heart and blood vessels, an effect which may be due to 
putrefactive bacteria or may appear very soon after death, 
especially from septicemia caused by Streptococcus pyogenes, 
which, as has been shown, may lake the blood during life. 
The fact that certain common saprophytic bacteria may 
produce energetic hemolysins, as pointed out by Kraus and 
Clairmont and by Todd, has a possible bearing upon the 
etiology of certain obscure anewmias not of infectious origin, 
particularly upon the interesting observations and the theory 
of William Hunter concerning their causation by absorption 
Todd found cultures 


rium so strongly hemolytic that the in- 


of toxins from the alimentary tract. 
of Bacillus megath 
travenous injection of 1 ce. of the filtrate into guinea-pigs 
was followed by hemoglobinuria, 10 ce. being fatal. Human 
red corpuscles are sensitive to this hemolysin. 

Normal human and other blood-sera contain in varying 
amounts anti-hemolysins, which protect the red corpuscles 
from the action of some of the bacterial hemolytic agents. 
Specific anti-hemolysins are readily produced by immuniz- 
ng injections of bacterial hemolysins and are generated also 
in the course of infections. Lang suggests that the augmen- 
tation of the osmotic resistance of the erythrocytes which has 
been noted in some infectious diseases, as well as in icterus 
and some other morbid conditions, may be a reactive phe- 
nomenon caused by the presence of hemolytic toxins. 
with the hemolysins in cultures 


Intimately associated 


are the bacterial hemagglutinins (Kraus and Ludwig),” sub 
stances which have the power to clump red blood corpuscles. 
Among unicellular organisms both the capacity to produce 


agglutinins and the aptitude for agglutination seem to be 


Annales de l'Institut Pasteur, 1901, XV, p. 880. 
Wochenschr., 1902, p. 382 


120 


'’ Besredka: 
Wiener. klin 
Wiener. klin. Wochenschr., 1902, p. 


'’ Kraus and Ludwig: 


*Kraus and Ludwig: 
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very widely distributed. The bacterial hemagglutinins, in 
analogy with the bacterial hemolysins, are apparently of 
simpler constitution than the serum agglutinins, being de- 
stroyed at 58° C., whereas the latter are not injured by 
temperatures under 70° C. In order to demonstrate in cul- 
tures the hemagglutinins it is generally necessary to elimi- 
nate in some way the action of the associated hemolysins, 
which can be done by using small quantities of the culture 
fluid or by keeping the mixture of fluid and red corpuscles 
at zero temperature. 

[ know of no observations directly demonstrative of the 
action of bacterial hemagglutinins within the living body 
in infections, but this subject is of such recent knowledge 
that it has been as yet scarcely investigated. Certainly there 
are morbid conditions which seem highly indicative of the 
operation of substances agglutinative of red corpuscles. 
Probably everyone with large experience in the examination 
of fresh that red 


corpuscles, examined immediately after withdrawal of the 


blood in disease has noticed sometimes 
blood, have a peculiar tendency to form clumps which can- 


not readily be broken up. This phenomenon, which is 
certainly suggestive of the action of an agglutinating agent. 
[ have observed especially in some cases of septic infections 
and of cirrhosis of the liver. 

Furthermore I would emphasize the support given by the 
recognition of hemagglutinins to views advocated many 
years ago by Hueter and by Klebs concerning the occurrence 
of thrombi composed of coalesced red blood corpuscles. 
Such thrombi I believe to be not uncommon in typhoid 
fever and other infections, especially in small blood-vessels. 
favor 


[ have elsewhere called attention to the evidence in 


of the interpretation of many of the hyaline thrombi as 
derived from agglutinated red corpuscles. 

[t can scarcely be doubted that substances agglutinative 
of white blood corpuscles are also produced by certain bac- 
teria and that these are concerned in the clumping of pus 
cells and of leukoeytes within the living body, but it would 
not be profitable to discuss this matter without more exact 
information than we now possess. 

In this connection I may say that not only the discovery of 
the bacterial hemagglutinins but also that of the hemolysins 
and the leukolysins is likely to shed new light upon certain 
aspects of the difficult subject of thrombosis. The red cor- 
puscles undergo various morphological changes under the 
nfluence of different bacterial hemolysins acting with vary- 
ing intensity. Distortions of shape, throwing out of projee- 
tions, and detachment of colorless particles resembling plate- 
lets These 


especial interest with reference to the doctrine, already 


can sometimes be seen. observations are of 
strongly supported, that platelet thrombi originate from dis- 
integrated red corpuscles. Levaditi, and Neisser and Wechs- 
berg have described, as the result of intravenous injections 
of Staphylococcus aureus, areas of coagulative necrosis in the 


rabbit’s kidney, which they attribute to thrombi composed 


| 
| 


| 
| 
| 
| 
| 
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of disintegrated leukocytes caused by the staphylococey: 
leukocidin, to which I have already referred. 

I have dwelt at some length, although of necessity incom. 
pletely, upon the bacterial hemolysins, leukociding ang 
hemagglutinins, because we are better informed about these 
agents than concerning other members of this recently ree. 
I have 


ognized class of bacterial toxins. already expresse; 


the opinion that similar poisons acting specifically upon 


other cells of the body are produced by bacteria: indeed 
neurotoxins and nephrotoxins of this type have been re 
ported. The difficulties in the way of direct proof of the 
existence of these other bacterial cytotoxins are greater than 
in the case of those acting upon the red and the white blood 
corpuscles, but doubtless they can be overcome. Of course 
we have evidence of the action of bacterial poisons upon 
various body cells, but this is not enough. At present we 
can apply only in a vague and unsatisfactory way to the ex. 
planation of pathological processes most of the knowledge 
What is 


a separation of these poisons and a determination of their 


of this kind which we possess. urgently needed is 
source, constitution, mode of action, and degree of specificity 
along such lines as have been followed so fruitfully in the 
investigation of the soluble diphtheria and tetanus toxins, 
those other toxins of bacteria and of venom already consid- 
ered, and the cytotoxins of normal and of immune serum. 
The path leading apparently in the right direction has 
already been opened and, if | mistake not, its further pur- 
suit is most promising of valuable results in the near future. 

Consider by way of illustration how helpless we now are 
in our efforts to explain the characteristic lesions of typhoid 
fever on the basis of our knowledge of the properties of the 
That these lesions are referable to the 
action of toxins cannot, I think, be seriously questioned. 
Especially from the investigations of Mallory we know that 


ty phoid bac illus. 


the most characteristic histological changes of this disease 


consist in the proliferation of the reticular or so-called endo- 
thelial cells of the lymphatic tissue of the intestine and the 
mesenteric glands and of similar cells in the splenic pulp, 
and in the assumption by these proliferated cells of remark- 
able phagocytic activities toward the lymphocytes in the 
former situations and toward the red corpuscles in the spleen. 
Mallory believes that these changes are best interpreted by 
supposing that the typhoid toxin directly stimulates to pro- 
liferation the endothelial cells, which then devour their of 
spring, the lymphocytes, and the red corpuscles. I have 
suggested as another explanation that the typhoid bacillw 
produces a lymphocytotoxin and an hemolysin, and that the 
proliferation of the fixed cells is partly compensatory and 
partly for the increased production of macrophages. We 
already know that this bacillus generates a hemolytic agent, 
and we also know that one of the effects of injection o 
hemolysins is to increase greatly the number of macro 
phages containing red corpuscles in the spleen. 

Through the kindness of Professor Flexner I have had the 
opportunity of studying the extraordinary changes produced 
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all the lymphatic glands and in the bone marrow of rabbits 
injections of lymphotoxic or myelotoxic serum obtained by 
eating a goose with lymphatic or marrow tissue of the rab- 
One of the most striking effects of this poison for 
nhoevtes other leukocytes is the very extensive pro- 


feration of the reticulum cells in the lymphatic nodes and 


he marrow cells. In the light of these observations it is 
r that ositive demonstration of the production of a 
mphotoxin by the typhoid bacillus would materially ad- 
our understanding of the morbid anatomy of typhoid 
{nother lesion of this disease only second in import- 
e to those mentioned is the occurrence of plugging of 


small vessels. Dr. Fisher in my laboratory has recently 
shown that uch thromboses are produced by the experi- 
ental inoculation of rabbits with the typhoid bacillus. | 
we already pointed out that many of these plugs are agglu- 
ative thrombi. . 

Of course infectious diseases other than typhoid fever 
uld also be cited, did time permit, as equally forcible illus- 
rations of the aid which pathology may reasonably expect 
om more precise knowledge of the bacterial cellular pois- 
ns. It is probable that such knowledge will lead to im- 
rovements in the quality for therapeutical purposes of the 
called bacteriolytic sera, some of which, as now prepared, 
re not so wholly devoid of antitoxic properties as is often 
presented. We may also anticipate from investigations of 


the character indicated much light upon one of the most puz- 


ng of bacteriological problems, the localization of bac- 
ria in disease. Toxie lesions and the plugging of small 
lood-vessels are certainly often of decisive influence in de- 


termining this localization, as has been demonstrated espe- 


for the staphylococcus pyemias by Muscatello and 


The toxins to which I have chiefly directed your attention 
this lecture are those produced by bacteria. But, as 
ready pointed out, we now know that the animal body has 

power to produce specific poisons directed not only 
gainst invading bacterial cells but also against all sorts of 
reign cells. Following the discovery by Belfanti and Car- 
ne in 1898 of this capacity in relation to injections of blood 
wholly new domain of biology has been opened to experi- 
ental research. Attention has been withdrawn for the 
oment to a considerable extent from the bacterial toxins 

concentrated upon the animal cytotoxins. Here new 


ts and conceptions of absorbing interest have been dis- 


losed in an abundance and with a rapidity which are simply 


It was my original design to include in this lecture a con- 
leration in some detail of these animal cytotoxins but so 
ch time has been occupied with other aspects of the sub- 
at I am compelled to abandon this intention. This 
erhaps less to be regretted inasmuch as I understand the 


in purpose of these lectures to be the presentation of 


Muscatello and Ottaviano: Virchow’s Archiv, 1901, CLXVI, p. 212. 


applications to medicine and surgery of scientific discovery, 
and it is precisely this side of the recent work on animal 
cytotoxins which seems to me in the main not yet ripe for 
profitable discussion on this occasion. It is true that facts 
of much scientific and practical interest have been discov- 
ered by the investigations, initiated by Shattock and by 
Griinbaum, followed by Landsteiner, Ascoli, Eisenberg, 
Kraus and Ludwig, and others concerning the isoagglutina- 
tive and isolytic properties of human sera in health and in 
disease. But the really great practical questions in this 
domain relate to the production of autocytotoxins in the 
human and the animal body. What is the nature of that very 
( it regulatory mechnanisi neeriving the norror 
toxicus (Ehrlich) which prevents either the action or the 
formation of autocytotoxins in consequence of absorption 


of « 


ur own degenerated and dead cells? Can this protective 
nechanism be overthrown by pathological states and self- 


] 


generated cellular poisons become operative in the causation 
of anemias, hemoglobinurias, chronic interstitial inflamma- 
tions, uremia, eclampsia, epilepsy, and other diseases? ‘To 
these and similar important questions the existing experi- 
mental data seem to me too insufficient and inconclusive to 
furnish any decisive answer at present. I share, however, 
the hope and belief of many that here is a field for explora- 
tion which, although surrounded with many difficulties, 
gives promise of discoveries of a far-reaching and important 
nature. I anticipate that some future Huxley lecturer will 
find in this realm a fascinating theme. 

In this connection may be mentioned the great patho- 
logical interest pertaining to the recent investigations of 
Jacoby, Conradi and others on the phenomena of self-diges- 
tion or autolysis of inflammatory exudates and necrotic ma- 
terial within the living body. One can readily convince him- 


self of the energetic action of autolytic ferments by the 
simple experiment of placing a piece of fresh pneumonic lung 
in the stage of gray hepatization under chloroform and 
noting the rapid solution of the exudate, in contrast with 
the absence of this process in earlier stages of the disease. 
Conradi finds that bactericidal substances, to which he at- 
taches much importance, are produced in tissues and cellu- 
lar exudates undergoing autolysis. 

Although my theme relates especially to the bearing of 


studies of immunity on pathology, it is hardly necessary to 


say that these studies were primarily undertaken to eluci- 
date the great problems of predisposition and of resistance to 


disease and that in this field they have borne their richest 


fruits. It is especially gratifying to note the close con- 


vergence of the two doctrines of immunity, the cellular and 
the humoral, brought about by these recent discoveries. On 
the one hand the phagocytic school, represented so bril 
liantly by Metchnikoff and his co-workers in the Pasteur 
Institute, recognize and apply to the fullest extent in the 
explanation of acquired immunity the cytolytic principles 
based upon the cooperative action of intermediary bodies 


and complements. On the other hand the humoral school, 
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led by our German confréres, which has been so fruitful in 
results of the greatest scientific and practical value, recog- 
nize the cells as the immediate source of the protective 
substances. There are many differences in details, especially 
in terminology and in interpretation, which make the 
divergence seem greater than it really is. The essential 
difference between the two schools concerns the place 
where the two forces, intermediary body and comple- 
ment, unite. All are agreed that the intermediary body 
exists free in the blood-plasma, but Metchnikoff strenuously 
insists, especially on the basis of Gengou’s experiments, that 
the complement or cytase is within the leucocytes, from 
which it is not secreted but can be liberated only through 
This question certainly needs further 
The re- 


cent recognition of endocomplements through researches 


damage to these cells. 


investigation before it can be regarded as settled. 


made in Khrlich’s laboratory marks a still closer approxi- 
mation of the two schools. 

The deeper insight which we have recently gained into 
the nature of the forces concerned in immunity makes espe- 
cially desirable the systematic study of the blood and other 
fluids of human beings in health and in disease with refer- 
ence to their content of specific anti-bodies, particularly of 
the bactericidal substances. It can searcely be doubted that 
knowledge of this kind will be in various ways of practical 
value to the physician and surgeon. The simplest procedure 
and the one hitherto generally adopted is the estimation of 
the bactericidal power of the blood-serum in toto. For this 
purpose Professor Wright * has devised an ingenious method, 
which in his hands has furnished extremely interesting in- 
formation concerning variations in the bactericidal power of 
the blood as regards the typhoid bacillus in health, under 
the influence of fatigue, in the course of typhoid fever and 
after anti-typhoid inoculations. The older methods, how- 
ever, while not without value, do not inform us of the total 
content of the blood in immunizing substances, and have 
led to very discordant results, particularly as to the influence 
of infection upon the bactericidal power. Thus Conradi* 
finds, in opposition to most previous experimenters as well 
as to the later results of Wilde, that infection with the 
anthrax bacillus does not at any stage influence materially 
the bactericidal properties of the blood. 

A useful and readily applicable method for the determi- 
nation separately of the intermediary bodies and of the 


When 


one takes into consideration the plurality of complements 


complements of human serum is urgently needed. 


and of intermediary bodies, the fallacies of interpretation 
which may arise from failure to take account of anti-com- 


plements, of anti-immune bodies, of complementoids, of am- 


boceptoids, of deviation (Ablenkung) of complements, and 





2A. E. Wright: Lancet, 1898, I, p. 95; 1900, II, p. 1556; 1901, I, 
pp. 609 and 1532; and 1901, I[, p. 715. 

*8Conradi: Zeitschrift fiir Hygiene, 1900, XXXIV, p. 185; 1901, 
XXXVIII, p. 411. 
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other principles in this complicated subject it is clear that 
the problem is not an easy one. 

Notwithstanding these difficulties work has already beguy 
along these new lines and has led to interesting results. We 
know that the content of the blood in specific anti-bodies, 
and especially in complements, varies in significant ways 
under diverse conditions, as in infancy and in adult life, jp 
health, in different states of nutrition, under the influence 
of fatigue, of inanition, of pain, of interference with respira. 
tion, of alcohol, and in disease. The infant comes into the 
world with protective anti-bodies in its blood smaller jn 
amount and less energetic than those possessed by thy 
healthy adult. It is an important function of the mother 
to transfer to the suckling through her milk immunizing 
bodies, and the infant’s stomach has the capacity, which 
is afterward lost, of absorbing these substances in an active 
state. The relative richness of the suckling’s blood in pro- 
tective anti-bodies, as contrasted with the artificially fed in- 
fant, explains the greater freedom of the former from in- 
fectious diseases. 

The important question of the influence of pre-existent 
disease in predisposing to infection has been brought nearer 


to a solution by recent studies of immunity. Schiitze and 
Scheller“ have demonstrated that while the normal rabbit 
promptly regenerates the complements used up in conse- 
quence of the injection of hemolytic serum, a rabbit in- 
fected with the hog-cholera bacillus has lost this capacity. 
My former pupil, Dr. Longcope, has kindly placed at my 
disposal the unpublished results of an investigation which 
he is making under Professor Flexner’s direction at the 
Pennsylvania Hospital of the intermediary bodies and the 
complements in human blood in different diseases. Colon 
and typhoid bacilli are used as the tests, as, unless one ac- 
cepts Bordet’s doctrine of the unity of complements, it is 
more important for the study of problems of infection to 
determine bacteriolytic rather than hemolytic anti-bodies. 
One of the earliest results of the systematic bacteriological 
examinations which we make at all autopsies at the Johns 
Hopkins Hospital was the recognition of the great frequency 
of terminal infections, formerly often undetected by the 
clinician, in chronic diseases, particularly of the heart, the 
blood-vessels, and the kidneys.” Dr. Longcope finds, al- 
though not regularly, still in many cases of these diseases 4 
marked reduction in the quantity of complements, which 
may amount to a total loss of the colon complements. The 
analysis of the cases brings out unmistakably a definite rela- 
tion between this loss of complement and the predisposition 
to infections. 

The study of a series of acute infections, chiefly of 4 
surgical nature, shows that in the course of the infection 
complements are being constantly used up and regenerated, 

*#Schiitze and Scheller: Zeitschr. f. Hygiene, 1901, XXXVI, pp. 27 
and 459, 

2%Flexner. A statistical and experimental study of terminal infee- 
tions. Journal of Experimental Medicine, 1896, Vol. I, p. 559. 
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and that at any given time there may be an excess or a 
meee mn the bactericidal power of the blood. Thus far 
has been found impossible in these acute infections to 
ich any prognostic significance to the amount of comple- 
or of tericidal power. IT) perleucocytosis Was often, 
f nvariably, associated with high content of com- 

ents for the bacteria tested. 
\lthough we have traversed, gentlemen, in this lecture a 
ath which ear has seemed to you a long and winding 
I am conscious that I have been able to point out the 
res prospect only imperfectly and incompletely. 
The extel nd the richness in details have been embarrass- 
g, I trust, however, that I have been able to indicate in 
measure the great interest and importance to biology, 
hvs oy, to pathology, to every department of medical 
nee and art of investigations which have led to a deeper 
nsight into certain manifestations of cellular life. What 
as been conquered by these investigations is simply a bit 
ew territory pertaining to the intimate life of the cells, 
nd we find here, as whenever we are able to penetrate deeper 
this life, that there comes a flood of new light into 
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every department of biology. The researches on immunity, 


which to some of short vision once seemed to threaten the 


foundations of cellular pathology, have served only to 


strengthen them. ‘These researches, which have already led 
to the saving of thousands of human lives and will lead to 
the saving of untold thousands more, have been carried on 
by the experimental method and can be conducted in no 
other This 
ment of medical science as for that of any of the natural or 


way. method is as essential for the advance- 


physical sciences. ‘To restrict unnecessarily and unjusti- 
fiably its use is nothing short of a crime against humanity. 
It is an evidence of the robust vitality of English physiology 
and medicine that in spite of unwarrantable obstacles thrown 
in their path their contributions to science in recent years 
have been so numerous and so important. The influence of 
English thought and action is great with us in America. See 
to it, my colleagues and men of science in these British Isles, 
that you retain for yourselves and hand down to your su 

cessors, at least without further impairment, the means of 
promoting medical knowledge and thus of benefiting man- 


kind. 


THE IMPORTANCE OF A MORE RADICAL OPERATION IN CARCINOMA CERVICIS UTERT AS 
SUGGESTED BY PATHOLOGICAL FINDINGS IN THE PARAMETRIUM. 


By Joun A. 


Sampson, M. D., 


Assistant Resident Gynecologist, The Johns Hopkins Hospital. 
/ 


der that the laity and even some physicians con- 


the cervix of the uterus an incurable disease, 


slider cancer ol 


for three-fifths of the patients admitted to this hospital with 


cancer of the cervix come too late for anything but palliative 


treatment. Of 143 patients in which hysterectomy has been 


one, 21 cases have died as a result of the operation, giving 


rimary mortality of 14.6 per cent. Three years or more 


ave elapsed since the operation in 69 cases which we have 


to follow, and at the end of that time 20 were 


een abl 
ving, but 6 of these later had recurrences, thus giving a 
reentage of recurrences after three years and more, of 


‘9.7 per cent. When we consider those cases in which five 
ears or longer have elapsed since operation we find that 
{9 whom we have been able to follow, and 


ro |} } 
e ave peen 


3, or 87.7 per cent. 


this number the growth returned in 4 
however, that five years is not long enough, 
‘or ~ of our patients have died at the end of 6 and 7 years 
rom general carcinosis without a return in the vaginal vault, 
third is living, with a small growth in the vaginal 
e and a half vears after operation, there having been 


‘ymptoms referable to it for only two months. 


Tha eae : . . = > 
The comparison of statistics is very unsatisfactory, for 


ny will operate on favorable only and will in- 


elu in the 


Cases 


r statistics those cases alone in which they 


think that the entire growth has been removed; while others 
(as has occurred in many instances in our operating room), 
have realized before the operation that the growth was prob- 
ably ineradicable and at the close of the operation have felt 
sure that the entire growth had not been removed. Gener- 
ally the unfavorable prognosis has been speedily confirmed ; 
on the other hand, we have had the satisfaction of seeing a 
few cases which are apparently well two and three years 
after operation, but which were considered unfavorable even 
at the close of the operation. Wertheim has emphasized 
that inflam- 
matory and not cancerous in origin, and as we know, enlarged 


the induration of the broad ligament may be 


lymph glands do not necessarily indicate carcinoma. It is 
consequently impossible to make a positive prognosis before 
an operation or even at the close of one. We have every 
reason to expect, and even promise, a much higher percent- 
age of cures in the future, for great advances have been 
made in recent years in two directions: 

First, not only the medical profession, but also the laity, 
realize the importance of making an early diagnosis. 

Second, the operation is more radical, not only in advanced 
cases but also in favorable ones. 

The importance of removing the lymph glands along the 


pelvic vessels has been emphasized by many operators and 
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credit is due especially to Wertheim, ** who has reported 


3 series of cases operated upon by his method. In 30 of 
the 90 cases reported by him, there was evidence of glandular 
metastases, as determined by serial sections of the glands. 
He advocates not only dissecting out the glands but also a 


While he 


he has found 


vide exeision of the parametrium and vagina. 
s it is better always to remove the gland 


ma only in the enlarged glands, consequently he has 


moved them in onl 22 of the 30 eases last reported by 
him, and in 11 of these cases carcinoma was found. He has 
vn that there is no relation between the size of the 
ary owth and the presence or extent of glandular 
mel i. ¢., the local growth may be very small and 

ere may be extensive glandular involvement. On the 


hand, the primary growth may be large and there 

iy be very few or no metastases to the lymphatic glands. 
Doederlein ‘ reports 26 cases operated upon by Wertheim’s 
method. In 18 the glands were removed and in 7 of these 


arcinoma was found. In 1895 Ries,’ Rumpf” and Clark 


cated that the lymph glands should be removed in 


terectomy for cancer of the uterus. Their operations 

apparently similar. Ries, in a paper read before the 
Illinois State Medical Society, May, 1901, emphasizes the 
nportanee of this procedure and calls attention to the 
ecessity of serial sections in order to prove the existence 
of carcinoma in the glands, and that one cannot tell by 
alpation whether or not the gland contains carcinoma, 
or a large, firm gland may be normal and a small, soft 
one may contain metastases. Clark,’ in an article which 

peared, May, 1901, states, “As a result of my own 
studv of glands which have been removed at the time of 
radical operation for cancer, I have gradually reached the 
onclusion that glandular metastases are much less frequent 
han [ supposed when I originally described my own opera- 
Recently I have become more and more con- 


tion in 1895. 


servative as to my statements on this point, for the result 
of Cullen’s very careful investigation of all cancer cases 
operated on in the Johns Hopkins Hospital proved that 
metastases are comparatively infrequent.” He then con- 
siders the work of Wertheim, who emphasizes the importance 
of serial sections, and adds that “if this be true we may 
© wrong in assuming that metastases are not frequent.” 


In speaking of the operation, he says, “ Notwithstanding my 


conviction as to the necessity for the removal of the glands, 
[ believe that the condition of the patient must be considered 
irefully before proceeding to this step. My rule is, there- 


f 


fore, to complete first the chief part of the operation, the 
‘emoyal of the uterus, and if then the patient’s general con- 

tion justifies it, the iliae olands mav be dissected out. 
Even then, I consider the removal of the glands of prog- 
nostic rather than curative value, for if they are involved 
as shown by microscopic examination, I do not believe the 
Wertheim, 


in the report of his last series of 30 cases, refers to patients 


patient will escape a recurrence of the cancer.” 


who were operated upon 2, 24 and 3 years ago, where can- 


cerous glands were removed, and as yet there is no evidence 
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of a recurrence. The results of the work in this hospita 
in regard to the involvement of the lymph glands is of }jtt), 
value when negative, for they have not been systematica 


removed and serial sections have been made 


n only a f " 
Instances. 

Associated with these 143 cases of hysterectom) Or Canes 
of the cervix in this hospital there have been nstances 
of unintentional injury to the ureter. The more radicg 
the operation and the greater the endeavor to cet well out: 


side of the growth, the more liability there is to be an injup 


to the ureter. These injuries have been of various kinds 


as clamping, ligating, and incising the ureter. Some wer 
recognized during the operation and the ureter was released 
or repaired: in others, the injury was not discovered untl 
afterwards. In nstances, post-operative uretero-vagina 


the ureter, 


fistula occurred from injuring the blood supply ot 
The main blood vessels of the ureter are in its outer loose 
fibrous coat. When the ureter is adherent to the growth, dis- 
secting it free will injure these vessels, as will also clamping 

and the injury may be sufficient to give rise to a slough 
and a resulting urinary sinus. [rom our experience it would 
seem that when there is lateral extension of the disease 
sufficient to cause the ureter or ureters to become adherent, 
it is better to remove all the tissue between the growth and 
the pelvie wall, thus including the vesical portion of the 
ureter and implant the end of the ureter in the bladder. 
The points in favor of this procedure are that 

1. The growth is less likely to return. 

2. Uretero-vaginal fistule are probably less likely to occur. 

3. The time spent in doing it is probably no greater than 
would be required to dissect the ureter free. 

In July of this year [ had an opportunity to operate ona 
ease of cancer of the cervix in which clinically there was 
some induration of the right broad ligament. I therefore 
planned to sacrifice the right ureter and implant it in the 


bladder. Previous to the operation I reviewed the opera- 


tions of Clark, Wertheim and others, and at the sam 
time worked out a form of uretero-vesical implantation, 
he above con- 


siderations and a study of the anatomy of the pelvis | 


which | tried with success in dogs. From t 
developed the various steps of an operation which I first 


tried upon the cadaver. Since then three carcinomatous 


uteri have been removed by this operation—the first }) 


myself and the remaining two by Dr. Schenck, Resident 
Another was attempted but abandoned ot 
the 


Gynecologist. 
account of the very wide extension of the disease and 


difficulty in obtaining a satisfactory exposure, due to the 


is and very thick abdominal walls: 


. +] 
depth of the pe { 


\ 


uterus and only a portion of the growth were removed. The 
operation which I am about to describe is in general the 
one we used, modified by the experience gained from these 
cases. In the first case the lower end of the right ureter 


was excised and in the second the left, which was double, ane 


in the third both ureters. 
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OPERATION. 


\ preliminary catheterization of the ureters, with silk 
fore the patient takes the anesthetic. I failed in 
m account of the vesical irritability, but Dr. 


eded in his two cases and found them of great 


\fter the patient is anesthetized she is placed in the 
neal position and a long proctoscope is inserted through 
he rectum high up into the large intestine in order to get 
of any gas or fecal matter which may be present. 
\ row of interlocking catgut sutures is now placed 
ound the vagina, 3 cm. below the growth. These sutures 
re passed with a large curved needle, include large masses 
tissue, and extend laterally as far as the needle will 
mit, while a finger in the rectum prevents their being 
ssed too deep posteriorly. After all these sutures have 
n passed they are tied. This procedure is for the pur- 
se of occluding the large vaginal and paravaginal veins 
h give rise to the venous hemorrhage so troublesome 
nd at times dangerous, when a wide lateral dissection of 


Dr. Miller, at 
ynecologist, introduced a very useful step in 


He placed 


the growth is attempted from above. one 


resident 


minal hysterectomy for cancer of the uterus. 
tures in the vaginal wall below the growth and with a 
Pacquelin cautery burned through the vaginal wall between 
utures and the growth. ‘This was done preliminary to 


bdominal operation and the groove caused by the cautery 


icated how much of the vagina was to be removed, and 
itures were for the purpose of preventing bleeding from 
‘vaginal wall. These sutures were passed with a small 
le and probably only oceluded veins in the vaginal 
Profiting by his work, I go a step further, using as 


rge a needle as the vagina will permit and passing the 
tures as stated, but do not burn through the vagina, for the 
masses of tissue constricts the vaginal 
The sutures should 


ng of these large 


anal so that the burning is not possible. 


it be placed too near the cervix in the antero-lateral por- 
tion of the vagina, for there is danger of ligating the ureters, 
hould the operator not wish to sacrifice them later. 


t. A retention catheter is now placed in the bladder, so 
hat the bladder may be filled with sterile fluid to help 
etect a hole in the bladder and also to aid in the uretero- 

mplantation. 

». The patient is now placed in the Trendelenberg posi- 


tion and the abdomen is opened from symphysis to umbil- 
\ self- After packing 
the intestines with gauze, the ovary of the side on which 


retaining retractor is used. 


ac 


the ireter is to be resected is grasped bv a pair of forceps 


and pulled downwards and outwards, thus making taut the 
ovarian vessels and peritoneum covering the iliac vessels. 
The peritoneum is now split below and parallel to the ovarian 
essels as high up as the origin of the internal iliac artery. 
The ureter can be seen in a thin patient lying in the lower 


eritoneal flap, and its blood supply is not interfered with. 
R : ~ — > 1 . ‘ eye 
begining at the origin of the internal iliac artery we now 
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dissect downwards removing the fat and lymphatic strue 
tures, including glands from along the iliac vessels, thus 
exposing the branches and removing the tissue en masse. 
By using a blunt dissector and always dissecting down along 
the vessels, hemorrhage may be avoided. One should never 
dissect upwards for the following reasons: 

(a) For then the instrument will enter the angle between 
the branches of the iliac vessels and may tear off one, and 
when a branch is torn in this manner from a larger one the 
hemorrhage comes from both vessels if they are veins, as they 
ure very apt to be, or possibly from only the larger one, if it 
Is an artery. 

(b) By dissecting downwards the lymphatics and adipose 
tissue can be removed en masse. 

(c) It is always much safer to work from a more dangerous 
to a less dangerous area, for when one works towards the 
large vessels, a slip of the instrument may give rise to 
serious hemorrhage. 

After exposing the vessels in this manner down to the 
uterine artery, the ovarian vessels and round ligament are cut. 
The uterine artery is tied twice at its origin, taking care 
to include in the ligature the vaginal artery should it arise 
from the internal iliac, but not the superior vesical artery, 
and cut between the two ties. I do not think that there is 
anything to be gained by tying the anterior branch of the 
internal iliac, as was done in two of the cases, and there is 
the disadvantage that the blood supply of the pelvis may be 
injured. 


Gj. The other side is treated in a similar manner, if both 





ureters are to be removed, as was done in one instance; 1 


not, the exposure of the vessels is the same and the removal 
of the lymphatics may be the same and the uterine vessels 
their and then lifted up and dis- 


are tied and eut at origin, 


sected away from the ureter, taking care not to injure its 
outer vascular coat. 

?. The uterus is now pulled upwards towards the umbili- 
cus and the bladder is dissected free from the cervix and not 
the cervix from the bladder, for in the former, while there 
is greater danger of injuring the bladder, there is less danger 
The dissection is car- 


hoth 


of cutting into the diseased cervix. 
ried on down to the ureters and, if thought best, one or 
are cut off close to the bladder. 
of the 


should be amputated just above the place where the uterine 


8. If the lower end ureter is to be sacrificed, it 
artery crosses it, and all the tissue lateral to the cervix in- 
cluding the lower portion of the excised ureter, may be dis- 
sected from the pelvic wall. If the lower end of the ureter 
is not to be sacrificed, the parametrium is dissected free mesial 
to the ureter. 

9. The utero-sacral ligaments are next cut and the rectum 
is dissected from the cervix and vagina. 

10. The dissection is now carried on around the growth 
on all sides and down the vagina to the preliminary catgut 
ligatures. The gaping openings of the large veins can be 
seen in these cases, some thrombosed and others empty, per- 


fectly controlled by the preliminary catgut sutures. One 
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has to be careful not to go too far laterally below the growth, 
for here one may cut veins which come in from the sides and 
are not controlled by the preliminary sutures. Wertheim’s 
clamps are now applied to the vagina and the vagina is cut 
below them and the tissue removed. 

11. The uretero-vesical implantation. 

The table is placed in the horizontal position. The ureter 
is split laterally for a distance of 8 mm., so as to form a dorsal 
and a ventral flap. A silk suture with a needle at both ends 
is passed through each flap from side to side just beneath the 
The bladder may be filled with sterile 


water or else the posterior wall may be pulled from the ante- 


ureteral mucosa. 
rior wall by thumb forceps. Choose a place in the bladder 
with a good blood supply, make two parallel horizontal in- 
cisions, the width of the ureter apart and as wide as the same 
and connect these two by a transverse incision. This gives a x 
incision, and on spreading the flaps apart forms a square 
The needles are 


next passed through this hole and through the bladder wall 


hole in the bladder with two lateral flaps. 


from within out, those from the dorsal flap, coming out 


below the opening about 5 mm. from the edge and the width 
of the ureter apart, and those from the ventral flap coming 
The ureter 
is now drawn into the bladder by the sutures and they are 
tied. 
the ureter with fine silk sutures which pass through ureteral 


out at corresponding places above the opening. 


a 
f 


The lateral bladder flaps are now sewed to the side of 
and bladder wall down to the mucosa. The anastomosis is 
complete, except for the buttressing of some of the tissue about 
it. Its advantage is its simplicity. There is little chance for 
ureteral stricture on account of the square hole in the blad- 
der; the implantation is strong, silk being used, two sutures 
of which pass through the entire bladder wall and ureteral 
wall except the ureteral mucosa, while the other two sutures 
All sutures 
are tied outside of the bladder, and are not exposed in the 


include the ureteral and vesical muscular coats. 


cavity of the bladder so as to form the nucleus for a stone. 
Nevertheless one should always make a eystoscopiec examina- 
tion before the patient is discharged to make sure that this 
has not occurred. The ureter and raw areas are now covered 
with peritoneum, the pelvis is drained through the vagina, 
and the ahdomen is closed. The techniaue of covering the 
raw areas caused hy abdominal hysterectomy for cancer of 
the cervix with special reference to the support of the bladder 
has been very carefully worked out by Krénig.” 

Such an operation at present takes from 24 to 3 hours. 
The passing of the preliminary sutures in the vagina takes 
from ten to fifteen minutes, while the abdominal operation, 
including the uretero-vesical anastomosis, takes from 2 to 23 
hours. The uretero-vesical implantation can be done in ten 
minutes. 

The advantages gained by sacrificing both ureters and re- 
moving the lymphatics along the pelvic vessels are well 
shown in Fig. 1, where all the tissue from pelvic wall to 
pelvic wall including the lower 4.5 em. of the ureters was 
removed with the uterus and lymphatics along the pelvic 
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vessels. One by drawing un imaginary line between the 
ureters and the cervix can see the difference between rempy. 
ing all this tissue and simply doing a “ hysterectomy ” for 
cancer of the uterus. The comparison between the two 


») 


operations is also shown in Fig. 2, which is a cross section 


of a case where the ureter was sacrificed on one side only, 

These three operations gave excellent opportunity to study 
the conditions found in the parametrium between the cervir 
and the pelvic wall, including the ureter. 


[ give a brief summary of the points of interest in these 


Case No. L. (ryn. No. 9802. Path. No. 6019. 
Clinically the right parametrium seemed a little thicker 
than the left. 


Smal 


Many sections were cut of this tissue: a few 


| lymph nodes, .5 to 1 mm. in diameter, were found along 


the blood vessels out as far as the ureter. Small groups of 
carcinoma cells were found in the lymph channels one-third 
of the distance from the cervix to the ureter. Somewhat 
similar conditions have been described by Cullen ” and others, 
There was nothing in the section to account for the appar- 
ent increased density of the tissue. Had a vaginal hysteree- 


been done, cancer would probably have been left 


tomy 
behind. 

no evidence of cancer found in the one lymph 
sland removed from the iliae vessels. 


Case No. Il. Gyn. No Path. No. 6074 (Figs. 2 


and 0). 


There was 


QRH) 


Clinically the left parametrium seemed thicker than the 
right. 

Blocks were cut from the parametrium and serial sections 
wer ade. At the level of the uterine artery, scattered along 
it and some of the other vessels were found lymph nodes 
from 1 to 3 mm. in diameter. These may have accounted 
for the apparent increased density of the tissue. There was 
not any evidence of cancer in the lymph nodes at this level. 
In a block taken at a lower level a few small lymph nodes 
were found along the veins. The diameter of the largest 
was 1.5 mm. and the largest number found in any one section 


was 3 (see Fig. oOo), W e 


many seetions contained on! 


1 or 2, and some sections none. Cancer metastases were 
found in these small nodes, and Fig. 3 was drawn from a 
section in which cancer was present in the node marked ¢, 
which is lateral and posterior to the double ureter. In other 
sections cancer was found in a node at about the same posi 
tion as the nodes marked These were the only nodes 
found in the parametrium with cancer and they would not 
have been found unless serial sections had been made, for 
many sections may be made of one small node 1 mm. lm 
diameter, and only 1 or 2 of these sections will show cancer. 
Cancer was not found in the lymph spaces as in No. 1. The 
lymph glands along the pelvic vessels on the left side were 
not removed, for they could not be palpated. On the other 
hand, an enlarged gland lateral to the right ureter showed 
carcinoma, and yet the right parametrium felt normal and 
Had the 


ureter been sacrificed, we would have had an opportunity to 


consequently the right ureter was not sacrificed. 


Oo 
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study this tissue between the cervix and pelvic wall, and 
possibly we may have found these small lymph nodes with 
cancerous metastases, for certainly a few scattered lymph 
nodes 1 to 1.5 mm. in diameter cannot be felt in a mass of 
fibrous and adipose tissue. 

Case No. Ill. Gyn. No. 9903. Path. No. 6103 (Fig. 1). 

Clinically both ureters were adherent to or surrounded by 
the thickened parametrium. The growth had extended out 
to the ureters and it would have been impossible to remove 
the uterus and leave the ureters without injuring them and 
leaving the malignant growth behind, so it seemed that the 
lower ends of both ureters must be sacrificed or the opera- 
tion abandoned. ‘Therefore the lower ends of both ureters 
were removed with the uterus by Dr. Schenck. 


In vaginal and likewise abdominal hysterectomies the sepa- 
ration of the uterus from the surrounding tissue takes place 
mesial to the ureter in tissue composed of fibrous and adi- 
pose tissue, blood vessels and lymphatics. We may very well 
speak of it as the axilla of the cervix. The cervix is hard 
and firm, this tissue is loose and easily torn, therefore the 
line of separation will naturally take place at the junction 
of the hard tissue and the loose, very near the cervix. 
Should there be any lateral extension of the disease into the 
lymphatics it will probably be left behind. 

If it is an abdominal operation and the operator removes 
the enlarged lymph glands, the procedure seems to me to be 
analogous to that of a surgeon who excises a cancer of the 
breast, dissects out some enlarged lymph glands in the neck 
md leaves untouched the lymphatics in the axilla. Wertheim 
emphasizes the importance of a wide excision of the paramet- 
rium and vagina and a dissection of the pelvic lymph glands. 
He exposes the ureter and ties the uterine vessels just over it. 
The uterus is then removed with a wide excision of the para- 
metrium and vagina. The lymphatics are now dissected 
from the pelvic vessels if the glands are enlarged; otherwise 
they are not removed. Can he by such an operation remove 
all the tissue from the cervix to the pelvic wall without inter- 
fering with the blood supply of the ureter or leaving cancer 
in the pelvis? Would such an operation remove a lymph 
nodule posterior and lateral to the ureter, as d in Fig. 3? 

In regard to vaginal hysterectomy, it is impossible to 
remove lymphatic glands and we realize that they are in- 
volved in at least one-third of the operable cases, as shown 
by Wertheim. But then, he who advocates vaginal hyster- 
ectomy may say that when the lymphatics are involved the 
case is hopeless. This must be proven. 


CONCLUSIONS. 


1. Carcinoma of the cervix may metastasize to small lymph 
nodes along the blood vessels, and these nodes may have a 
diameter of not over 1 to 1.5 mm. 

*. As the nodes are very small it may be impossible to feel 
them either in the parametrium or along the pelvic vessels. 

3. These metastases may be so minute and scattered that 
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they can be discovered only accidentally or by cutting serial 
sections. 

4. In every case of hysterectomy for carcinoma of the 
cervix the lymphatics along the pelvic vessels, and also the 
parametrium, should be removed en masse with the uterus, 
because an enlarged gland is not necessarily an invaded gland 
and cancer may be present in very small lymph nodes which 
can not be palpated; therefore clinically it is impossible 
always to diagnose cancerous lymphatics. 

5. Should the ureter be adherent to the parametrium, the 
lower portion of it should be sacrificed and all the tissue from 
cervix to pelvic wall removed, for if the ureter is dissected 
free, two things are very apt to occur: (1) The disease will 
probably return. (2) An uretero-vaginal fistula will probably 
occur from injury to the blood supply of the ureter. 

6. To the above should be added a last suggestion that in 
every case of hysterectomy for cancer of the cervix the 
lymphatics should be removed from the pelvic vessels from 
above downwards, together with the uterus and all the tissues 
lateral to the cervix from pelvic wall to pelvic wall undis- 
turbed, including the lower 4 cm. of the ureters; and the 
ureters should be implanted in the bladder. 

Wertheim has shown that the local disease may be very 
small, and yet the glands may be involved, and if the glands 
are involved probably the tissue between them and the cervix 
is also involved and the involvement may be in such small 
areas that it cannot be diagnosed clinically. So one would 
think that probably the -mést radical operation was indicated 
in the most favorable cases as much if not more than in the 
cases with extensive involvement, for in the former there is 
the greater chance of removing the entire growth. 

These questions naturally arise: Is such an operation 
justifiable? What will the primary mortality be? What 
will be the percentage of cures? Is it necessary to sacrifice 
the lower end of the ureter, and why can it not be dissected 
free and the tissue all about it removed? 

These answers all require time and work, and so far neither 
sufficient time has elapsed nor enough work has been done 
to confirm or condemn such a procedure. As stated, the 
operation with removal of one ureter has been done twice, 
with one death. In that instance the posterior iliac veins and 
rectum were accidentally injured and the patient died from 
shock with post-operative anuria. The complete operation 
with removal of the lower ends of both ureters has been done 
once, and that by Dr. Schenck, the ureters being adherent to 
the growth. In another case the operation was attempted, 
but abandoned on account of the wide extension of the dis- 
ease and large size of the patient, making the exposure very 
difficult. What will be the ultimate fates of the two pa- 
tients who are living remains to be seen. 

In any operation there is the possibility of perfecting the 
various steps so that they may not only be done more quickly 
but also with less shock to the patient. A very good exam- 
ple of this is shown in the 90 cases reported by Wertheim. 
The duration of the operation in several cases in the first 
series reported by him was from 2 to 3 hours, the same 
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length of time that we have consumed in this operation, 
while in his last 30 cases the duration of the operation, in- 
cluding the closure of the abdomen, varied from 1 to 14 
hours, just one-half the time of the cases above referred to. 
In his first 30 cases there was a primary mortality of 12 
cases; in the second 30, of 5; and in the last 30, only 3. 
And I am sure all physicians interested in cancer of the 
uterus are looking forward to find out what per cent of the 
cases surviving the operation are free from recurrence at 
the end of three and five years, and whether the recurrence 
is local or glandular, and especially what per cent of those 
in whom cancerous glands were removed are well at the end 
of these periods. For, as stated, Wertheim removes the 
uterus with as wide an excision of the parametrium as is pos- 
sible without injuring the blood supply of the lower end of 
the ureter, as has been worked out by Feitel.” The 
lymphatics are then removed from about the pelvic vessels. 
One would think that if the lymphatics about the pelvic 
vessels are cancerous, probably the tissue between them and 
the growth would also contain cancer, hence we could expect 
a return in these cases in the tissue about the ureter and 
lateral to it near the pelvic wall, which would have been 
removed had the lower end of the ureter been sacrificed as 
has been described. 

The operation which I have described is more difficult than 
the one described by Wertheim, so we must expect that it 
will take longer, and we can hardly hope ever to be able to 
do it in 1 and 13 hours, as Wertheim is able to do. Like- 
wise, the operation will undoubtedly be attended with a 
higher primary mortality on account of the greater length 
of time consumed in doing it, the greater liability of post- 
operative infection due to the large cavity left in the pelvis 
by the removal of so much tissue, which tills in very slowly, 
and also to complications which may be associated with the 
uretero-vesical implantation. The hemorrhage from the 
vaginal and paravaginal veins, so dangerous in our previous 
operations, can apparently be controlled by preliminary vag- 
inal sutures, and thus one great source of shock avoided. 

All the steps in the operation are open to development and 
much improvement. I am sure that many of us who are 
only too well acquainted with the mental and physical tor- 
ture, the pain, the vesical and rectal fistulae, etc., so generally 
associated with the clinical course of cancer of the cervix 
not operated upon, and the fact that such a large per cent 
recur after operation, which means that they have not 
escaped the above mentioned misery, will agree that any 
operation, no matter how severe, which gives the highest 
percentage of cures is the one to be developed, not only in 
the advanced cases, but especially in the early ones, for, 
as stated, in the latter there is the greater chance for a cure. 
And such an operation is the removal of the primary growth 
with as wide an excision as possible, and en masse with it, the 
tissue undisturbed, containing the lymphatics draining the 
region of the growth. We all know what such an operation 
has done for cancer of the breast and also for cancer in other 








[No. 141. 


es 


portions of the body, and cancer of the cervix of the utery 
is not an exception. 

In closing, I wish to thank Dr. Kelly for permission ty 
make this report and Mr. Max Broedel for assisting me jy 
making the illustrations. 

October 6, 1902. 


ADDITIONAL REMARKS. 


The ditliculty of obtaining a satisfactory exposure in fleshy 
individuals, as well as the long time spent working in the 
peritoneal cavity, a great factor in the causation of shock. 
suggests the use of the retroperitoneal route. Through 
incisions lateral to the outer borders of each rectus or q 
curved cross abdominal incision, the peritoneum could be 
exposed and dissected free from the pelvic wall. Thus, the 
greater part of the operation could be done extraperitoneally; 
namely, the dissection of the lymphatics from the pelvic 
vessels, the control of the uterine artery, and freeing of the 
cervix and parametrium from the pelvic walls and bladder, 
The time spent working in the peritoneal cavity would be 
very little, thus diminishing both the shock of the opera- 
tion and the chance for infection. Two methods of operat- 
ing by the extraperitoneal route have already been described 
by Amann * and Mackenrodt.“ 

A feature of much interest in the development of a more 
radical operation is the possibility of saving the ureters in the 
cases where the parametrium is apparently not involved by 
the carcinoma. The blood supply of the ureter varies greatly; 
two of its main vessels are derived from the renal and ovarian 
arteries and all along its course it may receive branches from 
the vessels nearest to it, as the aorta, iliacs, uterine and 
vesical arteries. Monari™ has called attention to the fact 
that the vessels run in the outer perimuscular connective 
coat, and emphasizes the importance of the branches from 
the renal and ovarian arteries, for they may accompany the 
ureter almost to the bladder. He states, therefore, that the 
ureter may be freed for nearly its entire length without caus- 
ing a slough. This statement of Monari has been con- 
firmed clinically, for many operators have isolated the ureter 
for a distance of several centimeters and yet a slough has not 
taken place. Wertheim had 5 cases of post-operative ureteral 
fistule in his second series of 30 cases, and 3 of the 5 were 
double, making in all 8 fistule. He had been isolating the 
ureter for nearly its entire pelvic length. Feitel studied the 
blood supply of the pelvic portion of the ureter and showed 
that the upper part received branches from the aorta and 
iliac vessels and that these branches entered the ureter from 
the mesial side, while those supplying the lower portion were 
derived from the uterine and superior vesical arteries, thus 
coming in lateral to the ureter. As a result of Feitel’s work, 
the ureter in the next series of 30 cases was exposed differ- 
ently. The peritoneum over the upper pelvic portion of the 
ureter was split open lateral to it and then the incision crossed 
the ureter and was continued down mesial to it, and thus the 
blood supply was not interfered with. In this series of 30 
cases there were only 2 ureteral fistula and they resulted 
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dissecting free the ureters, which were adherent to 


is injuring the perimuscular vascular coat. 





We can see that there is clinical evidence for believing that 

same cases renal and ovarian vessels are sufficient to 
apply the ureter for nearly its entire length. On the other 
ie there is equally strong evidence to show that in other 

3 supply from the pelvic vessels is apparentl) 
necessary for the nourishment of the lower portion of the 
iretel ‘If the lower end of the ureters is not sacrificed, we 


ize that the tissue containing the lymphatics which drain 
e cervix has not been removed undisturbed, also that pos- 
Jy carcinomatous tissue has been left behind; and then 
gain that blood supply of the ureter may have been 
niured sufficiently to give rise to a fistula, due either to 
iandling of the ureter, thus injuring its perimuscular vascu- 
ar coat, or injuring directly the blood vessels supplying that 
tion of t ureter. After the exposure of the ureter, 
its outer perimuscular vascular sheath is injured or 


ynether 


ot, it should ag*in be brought in contact with tissue upon 


rests and should be covered with peritoneum. 


which it usually 





\ drain should extend to a place near the ureter but should 

ever come in contact with it. Monari has shown that the 

reter of a dog may be dissected from its outer vascular 

sheath for a distance of 12 or 13 em., and if the operation is 

me carefully and it is placed back in the sheath and the 

ve directions are followed, a fistula will not result; but 

when a drain separates a portion of the ureter from its sheath 

fistula occurs. 
T nportance of the above has been emphasized by other 
vriters. Undoubtedly many post-operative fistula would not 
esulted had these precautions been taken. 

: \TION OF ONE URETER AS AN AID IN THE MORE EXTEN- 
} SIVE OPERATIONS FOR CARCINOMA OF THE CERVIX. 

andau, in a combined abdominal and vaginal hysterec- 

or carcinoma of the cervix, found it necessary to resect 

ower 5 em. of the right ureter, which was surrounded 

carcinoma. On account of the length of the operation 

j d the difeulties of an uretero-vesical implantation, due to 

reter resected, he tied the renal end of the 

er and dropped it, intending later to remove the kidney. 

Che case was later more fully deseribed by Weinreb.” The pa- 

nt was seen six months later, apparently in the best of 

alth, without any evidence of a return of the growth or of 


formation of a tumor mass in the kidney region. Landau, 
n account of the favorable results of this case and of the 
ases of ligation of the ureter for surgical injuries to that 
Bastianelli,* Futh ” 


suggests that this procedure may enable one to remove car- 


and Phaenemenow,” 


gan reporte d bv 


nomat which would otherwise be considered in- 


1 ntor 
= eT) 


T ha een able to find in the literature but one other 





‘tance of intentionally tving the ureter in order to excise 
ower end of it in a hysterectomy for cancer of the cervix, 
The 


died eight weeks later from renal infection. 


that by Barde nheuer. patient reeovered from the 


operation. but 
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There are many instances of unintentional ligation of the 
ureter during hysterectomy for carcinoma, especially by the 
vaginal route. We have been able to diagnose but one such 
case, Gyn. No. 1154, in this hospital, and the diagnosis was 
made at autopsy, the patient dying on the fourth day. 
One cannot say how much the injury to the ureter had to 


do with the death of the patient. Such an injury is sug- 


gested after operation when pain in the kidney region and 
along the course of the ureter arises and there is known to 


These 


addition 


be a possibility of such an injury. 


made even 


symptoms are 
infection 
A cysto- 
scopic examination and catheterization of the ureters will 
Stoeckel * has called attention to the 


more definite when in renal 


occurs or insufficiency of the other organ exists. 


aid in the diagnosis. 
great difficulty in the diagnosis of such injuries. For in the 
absence of infection there are often apparently no definite 
symptoms, or such as there are may be easily obscured by 
the symptoms following such an operation. The other kid- 
ney, if sound, can readily adjust itself to the additional work 
and prevent the threatened uremia. Stoeckel claims that 
the fistula which may result, as a rule makes evident the diag 
nosis of the injury and not the symptoms resulting from the 
occlusion of the ureter. The unintentional ligation of the 
ureter may at times be diagnosed from definite renal symp- 
other times from the formation of a fistula; and 


Nevertheless, it 


toms; at 
then again, discovered at autopsy would 
seem that there must be many instances where the ureter 
has been accidentally tied and the patient has recovered and 
the convalescence was considered uneventful. 

There are three contraindications to this procedure in any 
operation: . 

1. When an uretero-ureteral or an uretero-vesical implan- 
tation is possible. 

2. When pyuria is present or the ligation takes place in 
the presence of infection. 

3. When renal insufficiency exists. 

In two successful uretero-vesical anastomoses referred to 
n this paper, 4-5 em. of the ureter were sacrificed and the 
mplantation was easily accomplished under very little ten- 
sion, and vet the bladder was not dissected free, as has been 
done by Kelly,* or the kidney pulled down, as suggested by 
ing the bladder and draw- 


Kelly claims that by fre 


, ‘ 
Bovee. 


ing it back toward th posterior part of the pelvis to meet 


the shortened ureter, a distance of from 3 to 5 em. ean be 


cained. So it would seem to me that it would b possible 


to implant the ureter into the bladder in nearly every cas« 
in which it was possible to remove the growth. 

ly 
i 


One must realize that the ligation of the ureter in hysterec- 


tomy for cancer is not done under strictly aseptic conditions. 


Therefore, there is the additional risk of renal infection or 


the formation of a ureteral fistula, or both. In cases where 


the ureter has been involved by the growth there must be 


considered the possibilitv of the infection of the tissue about 


the ureter, the ureter itself, or even the pelvis of the kidney, 


from organisms present in the necrotic cancerous tissue 


Also, abdominal hysterectomy for cancer of the cervix is 
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accomplished under more or less danger of infection of the 
pelvis, although the use of the Wertheim clamps has greatly 
lessened this. The sufficiency of the other kidney must be 
considered in all operations where one kidney is sacrificed, 
whether it is done by nephrectomy or atrophy caused by the 
application of a ligature to the ureter. 

The question arises when the ureter is injured in this or 
any other operation where an uretero-ureteral or uretero- 
vesical implantation is impossible, what should be done. If 
pyuria is present, the suturing of a ureter into a skin in- 
cision is probably the safest procedure. A nephrectomy may 
be done later if necessary. The anastomosis of one ureter 
into the other at present seems too difficult, and the results 
are too uncertain. The implantation of the ureter into the 
intestines is accompanied with too great a risk of renal 
infection. The substitution of a piece of the intestines to 
meet the deficiency, as suggested by Barbat,” is accompanied 
with less danger of renal infection. The implantation of 
the ureter in the skin incision as near the bladder as possible, 
with the view of later dissecting the bladder free to meet it, 
or the formation of a channel from a flap of the bladder wall 
to meet the deficiency, as described by Van Hook™ and 
Boari,” offers valuable suggestions. The ligation of the 
ureter is apparently justifiable when necessary, but the lig- 
ated end must be placed beneath the skin so that any post- 
operative complications may be controlled. Should renal 
insufficiency manifest itself, then the ligature may be freed 
and the function of that kidney probably restored. In this 
respect the ligation of the ureter is preferable to nephrec- 
tomy. Should pyonephrosis oceur one would have a means 
of relieving the condition. Of great importance should a 
leakage take place, due either to the slipping of the ligature 
or to necrosis of the ureter brought about by the ligature, 
then it could easily be recognized and an avenue for the escape 
of the urine formed. Fraenkel,” as the result of his clinical 
observation and animal experimentation, has urged the im 
portance of this procedure. 

I wish to take this opportunity to refer to a recent articl 
of mine, “ Ligation and Clamping the Ureter as Complica 
tions of Surgical Operations.” * The effect of complete and 
permanent ligation of one ureter in animals, and the results in 
some of the instances where it has been done in man, as we'!l 
as the finding of such injuries at autopsy, caused me to think 
that in the absence of infection and renal insufficiency such a 
procedure would usually give rise to little or no pain and 
would probably not be accompanied by any untoward symp- 
toms. Therefore, I made certain statements, to this effect, 
which, although they may be true, are not justifiable in the 
present state of our knowledge of the subject. They were 
these: 

“When only ene ureter is occluded, the diagnosis is in- 
deed very difficult, for in the majority of cases there are no 
subjective symptoms.” “It may be said that generally pain 
(renal or ureteral) is not present when the ureter is com- 
pletely occluded ”; also that “ Complete and permanent oc- 
clusion of the ureter in the absence of infection leads to 


renal atrophy, etc.” These conditions take place usually 





without any symptoms or evidence of constitutional djs 
turbances, and probably without much shock.” 

One must remember, however, that the patient is uneop. 
scious for some time after the operation, and that the symp. 
toms arising from such an injury could easily be obscure 
by those usually following such an operation, and also }y 
the use of sedatives. In some of the cases reported the 
condition in the pelvis, which led to the injury of the ureter 
may by compression have gradually caused a partial or com. 
plete atrophy of the kidney, as was considered in the cases 
reported by Bastianelli and Veit.” In such cases the liga- 
tion of the ureter would probably give rise to few or x 


symptoms. 


RESECTION OF THE URETERS IN HYSTERECTOMY FOR CANCER 
OF THE UTERUS WHERE THERE HAS BEEN WIDE LATERAL 
EXTENSION OF THE GROWTH. 


Hysterectomy for carcinoma of the cervix with resection of 
the lower end of the ureter and implantation of the ureter 
into the bladder when the vesieal end of the ureter was found 
to be surrounded by the growth, has been accomplished with 
success by several operators. Penrose,” in July of 1893, 
was probably the first to do this in an abdominal hysteree- 
tomy. He employed a suture to draw the ureter into th 
bladder, a method suggested by the Van Hook ™ end-in-sid 
uretero-ureteral anastomosis, from which the method de- 
scribed by me, as well as similar operations reported } 
others, have been developed. Schede,” in 1890, in a hye 
terectomy by the sacral route, resected a portion of the ureter 
and bladder wall which were involved by carcinoma and 
attempted to implant the ureter into the bladder, but failed. 
Westermarck,” in 1894, in a similar operation was successful. 

Dr. Kelly * was probably the first, and, as far as [ am able 
to learn, the only one, to resect the ureter and successfully 
implant it in the bladder by the vaginal route in a vaginal 
hysterectomy, March, 1899, Gyn. No. 6831. This case was 
erroneously reported as an abdominal hysterectomy and im- 
plantation. Previous to the ones referred to in this article, 
we have had in this hospital but one other instance of hys 
terectomy for carcinoma of the cervix with resection of the 
lower end of the involved ureter. This was done in Janv- 
ary, 1900, by Dr. Kelly.” Gyn. No. 7510. During recent 
vears other operators in this country and abroad have success 
fully resected the lower end of the ureter and implanted it in 
the bladder in hysterectomy for cancer of the uterus involr- 
ing the ureter. 

Chalot.” in 1896, advocated the preliminary ligation of 
hoth internal iliac arteries and the systematic transplantation 
of both ureters into the bladder if possible, otherwise inte 
the rectum, in cases of cancer of the cervix of the uterus 
with wide extension of the growth. He reports a successful 
operation with implantation of the ureters into the rectum. 
One may find recorded, cases of the resection of ureters and 
their implantation into the bladder, as well as into the skin, 
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Fig, 1.—Gyn. No. 9903. Path. No. 6103. Natural size. In this 
above downwards, together with the uterus, and undisturbed all the tissue 
lower 4.5 cm. of the ureters; and the ureters were implanted in the bladder. 


cancer of the cervix, one can see what is gained by the more radical operstion. 


Fig. 2.—Gyn. No. 9860. Path. No. 6074. Natural size. Cross section, 


taken just below the level of the uterine artery, of aspecimen from a 
hy Sterectomy for carcinoma of the cervix, where all the tissue between th: 
cervix and pelvic wall, including the lower portion of the double ureter, 
was removed undisturbed, on the left side. On the right side the paramet- 
mum was cut through mesial to the ureter. The advantage gained by sacri- 
ficing the lower end of the ureter and removing undisturbed all the tissue 
lateral to the cervix, becomes very evident in comparing the two sides. 


lymphatics were removed from the pelvie vessels from 


lateral to the cervix from pelvic wall to pelvic wall, including the 


By comparing this with the picture of the usual hysterectomy for 





Fic. 3.—Section of the left parametrium, magnified 
twice, from specimen shown in Fig. 2. 

a~a’ is the outer border of the growth. 

b-b’ is the outer border of the cervix. 

e is a cross section of the double ureter. 

c-c’ and d are small lymph nodes having a diameter from 
-5 to 1.5 mm, 

In this section cancer was found in the node marked d, 
which is posterior and lateral to the ureter. In other sec- 
tions cancer was found in a node situated near c’. Ina 
less radical operation some of the nodes containing cancer 
would have beea left behind. 
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she pressure of the growth on the ureters. By studying the 
soports of cases of radical operations for extensive carcinoma 
the cervix, we are able to judge of the possibilities of such 


cases the evident extent of the disease 


an operation. In these 
= the indicatic r the operation. It seems to me that the 
ications for such an operation in the so-called favorable 
s. are jus vident; namely 
The high percentage of recurrences. 
The it vent of the pelvie glands, apparently in at 
oT ’ operable cases. 
The ina y at operation to diagnose to what extent 
surroun tissues are involved by carcinoma. 
, addition one must bear in mind that the most radical] 
tion is ibly indicated more in the early than in the 
iivaneed cases, for in the former there is the greater 
1 ra { have emphasized the lmportance of the 
iieal operation. tL wish now to emphasize these facts : 
‘hat a mo , eal operation is very ditiieult and 
nded Ww eher primary mortalitv than a less radical! 
le. 

2. That such an operation is but in the experimental stage, 
nd the question of the route to use, as wel] as whether it is 
wst to resect the lower ends of the ureters in the early cases. 
nd many other features in such an operation, are linia 


ich have not been solved. 
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NITROGEN EXCRETION IN PNEUMONIA, 
By Henry WIREMAN 
Resident House Officer in the 


From the Cl 
small number of crises and a large proportion 


in this Hos- 


(An unusual] 


of delays in resolution were occurring last fall 


pital, and several different methods of local treatment, such 


's Ice bag and poultice to the chest were tried, with the view 


of shortening the course of the disease. Daily determinations 


‘ total nitrogen excretion in each case by the Kjeldahl 


egun with the idea, that the daily surplus nitro- 
“en excretion, above what would normally be excreted on the 
heumonia diet, would be an index in direct proportion to 


the rapidity with which the involved lung was clearing. 


This issumption was based: 1. Upon the fact observed by 


Svenson, Miiller and others, that a post-critical nitrogen deter- 


imation showed very marked increase in total daily nitrogen 


retion, one case Miiller showing 28 grammes 


mentioned by 
1 nitrogen over what would normally be excreted on the same 
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RELATION TO RESOLUTION.’ 


Cook, M. D., 


Johns Hopkins Hospital. 


the Joins Hopkins Hospital.) 


yr 800 grammes of pneumonic exudate which had been ab- 


from the involved lung, and finally found 
This hypothesis our observations have 
ended to confirm. 2. Upon our idea as to the course of 
lungs as 


This may be briefly stated 


as follows: 


The lung first becomes congested, or, as it is termed, 


r later by consolidation, 
The 


L500 


This is followed sooner o 


ung is now firm and solid, weighing from 1000 to 


according to Bollinger, or even 2000 grammes, ac- 


more than it did in the normal state. This 


000 to 2000 grammes of exudate in favorable cases, softens 


lung clear. 


nd is gradually absorbed, finally leaving the 


Thus, supposing that the exudate absorbed by the circu- 


lation would appear in the urine as some nitrogenous ex- 


t 


ractive, and believing there were approximately 500 to 1000 


erammes of exudate per lobe to be accounted for in this way, 
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it is evident that by knowing how much nitrogen was excreted 
daily above the normal for existing conditions, and also how 
much pneumonic exudate one gramme of nitrogen represented, 
we might easily estimate what proportion of the exudate was 
being excreted each day. 

The variations in nitrogen content of the faces were not 
considered, as the total daily nitrogen excretion from this 
source only averages about two or three grammes, according 

the statistics of Riess, while the comparatively small 
amount of sputum relative to pneumonic exudate allowed of 
its being disregarded likewise. 

It was hoped that one local application might cause the 
expected amount of nitrogen to be excreted sooner than an- 
other, indicating a more favorable condition for rapid reso- 
lution. 

It was soon found, however, that while this calculation 
did very well for the small proportion of cases that resolved 
quickly (Charts No. L and LV} say in three or four days, that 
in cases of delayed resolution (Charts No. II and VIL) quite 
as large an amount was excreted daily without seeming to 
make any impression on the condition of consolidation as 
shown by physical signs. In other words, whereas the quickly 
resolving case excreted its expected 1000 or 2000 grammes of 
exudate in three or four days, leaving the lung clear, on the 
other hand, the slowly resolving case would excrete its surplus 
of 200 to 500 grammes daily day after day and even week 
after week and still retain a flat note over the involved lung. 

This of course made it out of the question that the daily 
nitrogen determinations would be even the most distant index 
of the rate of clearing. The determinations were continued 
however in view of the interesting questions they suggested 
and I report them here, without reference to the question 
of treatment for which they were undertaken, and which 
will be reported later. I wish to express my great apprecia- 
tion of the interest and kindness of Dr. Emerson with whose 
encouragement this work was undertaken, and whose in- 
valuable assistance in the nitrogen determinations made its 
conrpletion possible. 

Twenty-two cases in all were followed, the figures of which 
[ append in full. All were from the men’s wards. Deter- 
minations in all the cases, for one reason or another, could 
not be made daily through their whole course, but those that 
are incomplete agreed for the days they could be followed 
with the ones observed from onset to recovery. Thus, 
though some are incomplete, they are valuable as controls 
snd supplements for the rest. 

I was especially fortunate in obtaining two cases from the 
initial chill on, and the others included four crises, four cases 
of marked delay in resolution, two with continued fever, 
and two afebrile after the tenth day. 

One case ended in empyema, and one case died. Several 
cases showed successive involvement of two or more lobes. 
The number of lobes involved varied from one to four, and 
period of resolution from three days to eight weeks. 

These patients took about 6 to 8 grammes of nitrogen a day 
in the routine milk and albumin-water diet during the con- 
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tinuation of the fever, and after the temperature became nor. 
mal about 10 grammes of nitrogen in the general soft diet. 
Other patients than the pneumonia cases excreted about 8 
grammes of nitrogen daily with a milk and albumin diet ang 
9 or 10 grammes of nitrogen with a soft diet. 

The question may be asked, can the surplus nitrogen exer 
tion in these cases be considered as representing in greater 
part pneumonic exudate, as Svenson and Miiller surinised, and 
is our observations tend to confirm; er is it to be accounted 
for merely by the fever, or by the leucoeytosis? Against the 
latter view are opposed the following: 

1. Although the results of various investigators tend to 
show an increased metabolism as indicated by increased nitm.- 
gen excretion in many cases with pyrexia, some of the results 
are conflicting, and although it is undoubtedly true that in 
many cases pyrexia and increased nitrogen excretion are 
coincident, yet these cases (Charts I and III) show definitely 
that a continued fever of 104 degrees, accompanied by a 
leucocytosis of 20,000, may persist for several days consecu- 
tively, with the patient excreting a normal or subnormal 
amount of nitrogen; and also that for weeks after both ten- 
perature and leucocytes are normal a surplus of ten to fifteen 
vrammes of nitrogen may be excreted daily (Charts IT and 
VII). The interesting experiments of Krehl and Matthes’ 
on aseptic fevers in man and animals, also show conclusively 
that it is not the temperature per se that causes the increase 
in metabolism and increased nitrogen excretion. ‘lhey found 
that injections of certain poisons, such as iodine, silver nitrate 
and albumoses, may cause a rise in temperature or may not; 
but, in either case, the nitrogen output was increased, showing 
that it is the poisoning and not the temperature that causes 
the surplus nitrogen. 

Again, the statistics of Riess* on nitrogen excretion in 
typhoid show one case that on the ninth and tenth days of the 
disease excreted an average of 16.4 grammes of nitrogen each 
day with a maximum temperature of 104.7°, and yet on the 
sixteenth and seventeenth day of disease passed an average of 
16.5 grammes of nitrogen with a temperature of 100.2°, thus 
showing a difference of only one-tenth gramme of nitrogen 
with a difference in temperature of 4.5°. This same case on 
the twelfth and thirteenth days of the disease under treat- 
ment with continued bath passed twenty-three grammes of 
nitrogen per day, with an average temperature of 101.5°, thus 
treatment with hydrotherapy causes a difference of seven 
grammes of nitrogen per day, whereas 4.5 degrees of tem- 
perature caused but one-tenth gramme difference. So al 
though pyrexia and leucocytosis may be accompanied by it- 
creased nitrogen ouput, no inevitable association nor causal 
relation can be considered proven. 

2. In a pneumonia case with one lobe involved we know 
that 500 to 1000 grammes of exudate must be gotten rid of in 
some way and our observations on two cases in which 4 
single lobe resolved in several days showed during those days 


2 Archiv f. Ex. Path., vol. 40. 
3 Archiv f. Ex. Path., vol. 22, p. 151. 
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: total surplus nitrogen excretion of 440 grammes and 1070 


erammes respectively. 
or by either fever, leucocytosis or toxzemia. 


This leaves but little to be accounted 


3 The surplus nitrogen, although showing no definite rela- 
tion to the temperature, does show a very close coincidence 
with physical signs, that is after resolution once begins. 
Thus we find that after the first few days, whenever the 
ug by clinical signs shows consolidation, we get surplus 
nitrogen, and as soon as these signs are clear we have normal 
jitrogen excretion. 

The history of a pneumonia case from the point of view 
of nitrogen excretion seems to be as follows: 

During the first day or so following the initial chill the 
nitrogen output is below normal, as we might expect when we 
consider that is short while 500 to 1000 grammes of exudate 
yer lobe is stored in the involved lung at the expense of the 
rest of the body. It is in this way that Bollinger explained 
the oligemia to which he called attention in pneumonia. 

From about the third day on we find a gradual rise in nitro- 
ven excretion corresponding, as [ interpret it, in greater part, 
to beginning resolution and absorption of the liquefying exu- 
date, plus probably some excretion of destroyed tissues re- 
tained in other parts of the body. This finally comes to a 
maximum in two more days, and if there is no further involve- 
ment, and the lung is clearing well, the nitrogen excretion 
returns rapidly to normal. 

There are variations from the above picture of what may 
be taken as a type of the average favorable case. 

In one case evidences of beginning resolution did not 
This was an old man of sixty 
In another (Case 12) 


come until the sixth day. 
with an alcoholic history (Case 3). 
ihe rise in nitrogen output came on the second day with in- 
volvement of a second lobe. This was after one day’s interval 
without fever, physical signs, or surplus nitrogen. In other 
words, the patient was well for one day, then suffered involve- 
ment of the opposite lower lobe which began to resolve on 
second day, and was practically clear and the patient well on 
the sixth day. 

The greatest variations are found in time required for 
resolution, one case requiring three, another six, and a 
third over eight weeks. 

It was in such cases of delayed resolution that the remark- 
ible quantity of surplus nitrogen was excreted. One case (See 
Chart II, Case 16) during the first thirteen days of admis- 
‘ion excreted a surplus amount of nitrogen which would repre- 
sent the weight of exudate in four consolidated lungs, yet this 
patient’s lung was not entirely clear on the twenty-fourth 
day of admission, and but one lobe of one lung was ever 
avolved. Tempeature had been normal since the eighth day. 
| A second case (Case 5) also excreted the equivalent of 
‘our consolidated lungs, and this during the first twenty- 
‘our days of admission, and the chest had not cleared on 
the sixtieth day, and in this case but one lung was ever in- 
volved, and the temperature had been normal since the seven- 


teenth day. Several other of the cases during delay in reso- 
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lution excreted much more nitrogen than could be accounted 
for by the original quantity of exudate. To account for this 
brings us back to the same difficulty that made the nitrogen 
determinations useless as an index to the rate with which the 
lung was clearing. Now if, as we believe, the total surplus 
nitrogen in these cases still represents, in great part, absorbed 
pneumonic exudate, and exceeds by many fold the original 
area of consolidation, the only supposition left tenable is, 
that the pulmonary condition in these cases is not, as we 
took for granted, a passive status quo, waiting for weeks to 
be carried away, but a continually progressing cycle of for- 
mation, liquefaction, and absorption of pneumonic exudate. 

If we look at the question in the light of recent work that 
has been done by Miiller’ on resolution in pneumonia, it 
makes it all the more improbable that the hepatized lung 
should remain filled with the same consolidated exudate at 
He found 


that a lump of lung in the stage of grey hepatization, if ren- 


the end of a couple of months as it had at first. 


dered sterile to exclude bacterial action, and kept at the same 
temperature as the body, would resolve invariably and com- 
pletely in a few days. This he showed was due to the pres- 
cnee of autolytic ferments derived probably from the cellu- 
lar elements of the exudate. 

Why should such a lung, if left in the body, remain 
unchanged? I cannot conceive that it could, except with 
the rather chimerical assumption of the formation of anti- 
Now if it does liquefy and does not clear, it 
But we 


ferments. 
must be because the liquid is retained in the lung. 
know this is not the case; for, 

1. When such cases come to autopsy the lung is solid, 
as in the case Grissole described in which at autopsy on the 
60th day the affected part showed a condition not unlike that 
of the acute stage. (Osler. ) 

2. We obtain the equivalent of that liquid several times 
over in the urinary excretion. 

This, of course, throws no light upon the course of the symp- 
tomatic side of the picture, and only emphasizes the fact 
long recognized that the pulmonary condition bears no defi- 
An explanation of 
defervescence and a drop in leucocytes with continued local 


nite relation to the clinical symptoms. 


conditions, must probably be postponed with many similar 
problems to the day when the conceptions of specific anti- 
bodies are elucidated. 

The fact that many of these cases where the lung remains 
solid are afebrile and show no leucocytosis is no contra- 
indication to a continued local process. For many other 
morbid conditions involving pus formation become afebrile 
and without leucocytosis after surgical interference or spon- 
taneous evacuation, although the local inflammation, as evi- 
denced by copious pus formation, continues. Then, besides, 
in pneumonia we so often see a patient with violent fever and 
rapid heart, and seemingly on the verge of dissolution, several 
hours later sleeping quietly, or asking for food, apparently 
well. It is scarcely conceivable that an inflammation which 


1 Verh. d. Naturforsch. Gesellsch. in Basel. Band XIII, Heft 2. 
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can produce 1000 or 2000 grammes of exudate in a couple of 

days, would come to a complete standstill in several hours. 
The case ending in empyema is of special interest in that 

it suggests that nitrogen determination may be of diagnostic 


value in doubtful cases with continued flatness. In this case 
with a flat note over the left chest on the 17th day the nitro- 
gen excretion was about normal, whereas in every case where 
a continued flat note was due to delayed resolution the nitro- 
gen excretion was much above normal. ‘The explanation of 
to lie the 


monary tree and the pleural sae for absorption. 


this would seem in different capacity of the pul- 

In view of Miiller’s suggestion that the leucocytes might 
furnish a large part of the ferment concerned in the lique- 
faction of the exudate, I was interested in comparing the 

coeytosis curve with that of the nitrogen excretion. 

His supposition of the importance of the leucocytes in 
this process was drawn from the knowledge that pus does 
contain a proteid-splitting ferment, and from the microscopic 
picture of the stages of resolution. He pointed out that in 
the stage of grey hepatization where resolution first begins 
the microscopic picture shows an increase in leucocytes. 

From another point of view I find an analogous phenom- 
enon. The leucocytes in the blood reach their maximum a 
day or two before the maximum excretion of nitrogen; and in 
cases where the nitrogen output soon reaches normal the curve 
of leuecocytosis follows it closely, though the temperature may 


have fallen a day or so previously. 
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put did not appear until the seventh day, had, previous ¢, 
that time a leucocytosis of about 17,000; on the second day 
after, with a nitrogen output which had increased 500 fold in 
three days, the leucocytosis was 28,000. 


All of which tends to substantiate Miiller’s idea that the 


leucocytes play an important part in the process of regoly. 


tion. 


That there is no leucocytosis during the latter part of 


many eases of delayed resolution is difficult of explanatioy 


but not more so than the similar condition so frequent jp 


surgical cases as mentioned above, where, after operation, 


a continued pus formation goes on after the leucocytes are 


norms 


il. 


To sum up: 


In ¢a 


Ses 


yf 


pneumonia 


a surplus amount 


f nitrogen 


must be excreted during the days of resolution that will cor- 


respond at the least to the ori 


into the involved lung. 


ial 


+ 


nal quantity of exudate poured 


A 


In most eases there is more, the res 
t 


representing in great part a continuation of the formation and 


an absorption of inflammatory exudation, plus other tissue 


destruction. 


2. In cases of marked delay in resolution the continued high 


nitrogen output indicates a continuation of the local inflam- 


matory process, so that in those cases of several months’ 


persistence we might speak of a chronic pneumonia. 


3. In eases of rapid resolution the leucocytosis curve fol- 


lows the curve of nitrogen excretion with a very striking paral- 


lelism, and would seem to point to a causal relation between 










































































Total surplus N represented 1,540 G exudate 


The case mentioned above where increased nitrogen out- leucocytes and resolution. 
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Total surplus N represented 2,600 G exudate, to 14th day. 
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T) 1105 95.1 18,000 
s 1380 1.5 6,000 
775 23.9 20,000 
Q 1370 2.6 
u 770 18.6 16,000 
10 L090 29.0 
nor 780 15.1 
7 1] 960 18.9 
+ 670 14.2 
remp. nor...... 12 
) 12,000 BP. 8 
6 9.000 Lysis with some delay in resolution. Clear on 15th day. 
| ] lnti } _ Involy.—Rt. up. and low. 
sis witl y slight delay in resolution. Clear on 15th day. In- 
t Left upper and wer lobes. CASE 14 
Day of Ce. urine in G of N in 
lisease. 24 hours 24 hrs. urine. Leucocytes. 
CASE 9 ” 900 18.2 19,000 
Day of ( urine in G of N in Crisis 760 15.3 18,700 
iseas °4 hours °4 hrs t Leucoce ’ 
CASE 24 hours. 4 hr on pirceaptp.naees ) 000 91.9 9,000 
4 »00 9.5 29,000 
10 560 11.5 6,000 
OSO FS 20,000 
11 £70 7.3 
$00 28.9 30.000 
12 $00 7.6 
1260 23.1 1,000 
1 £10 6.7 
n Sth \ From the increase in N excretion it would appear we , . 
, , . . , : Crisis with prompt resolutio1 See Chart VI 
n had been taking ace since 5th day. Involvement: ; : 
$ mee Involy.—L. lower 
eat per al we ybes CASE 18 
CASE 10 Day of Ce, urine in G of Nin 
- : lisease. 24 hours. 4 hrs. urine, Leucocytes. 
Day ot Ce. urine in G of Nin Fall in temp. , 2000 6.3 24.800 
SeCUSE "4 hours, °4 brs. urine. Leucoc ytes. began : § . 9 
SIS 5 1120 18.2 10,000 S 2010 20.8 24,000 
i S40 18.4 7,000 rT) 1860 21.5 16,300 
S60 19.7 4,500 10 1160 16.2 23,200 
. 15 19.2 5,000 Temp nor.. 7 11 1640 18.8 1,100 
’ 630 18.4 2 1540 15.2 LS, S00 
isis With slight delay in resolution. Clear on 14th day. Involve- Lysis with moderate delay in resolutio1 Clear on 15th day. 
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wer 


Involv.—Rt. upper 
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CASE 16. 
N in 
urine, 


G of 
24 hrs. 


Ce. urine in 
24 hours. 


1470 


2160 


Day of 
disease. 
28. 20,000 
15,000 
1960 17,000 
L680 28,000 
$5,000 


$4,000 


1560 
2625 
YSso 


Temp. nor... 30,000 


2460 14,000 
2100 8,000 
1840 10,000 
1220 7,000 
1400 7,000 
1420 ates 
L070 Normal 
L050 

Not 28th day. 
Surplus N from 


clear on 


4th to 18th 


Lysis with delayed resolution. entirely 
—Left 


100 G exudate 


Involvement lower day repre 


sented 7, See Chart 
CASE 17 


N in 
urine. 


Day of Ce. urine 
disease. 244 hours, 


u 


1400 14,000 
16,000 


11, 


1460 
O60 250 
2050 
L750 25,000 
1690 18,500 
2540 
2460 


~510 


12,000 
15,600 
16,200 
3205 5, 830 
2290 
1400 12,000 
15,000 
9,500 
remp. nor L160 8,200 
Not 
ht 


Lysis with marked delay in resolution. clear until 48th day. 


Whole of left lung, 


1 


Involvement. ind rig ung to slight degree 


CASE 18. 


N in 
urine 


of Ce, urine in 
24 hours. 


Day 


disease Leucocytes 


900 18,000 


1020 20,000 


Crisis L630 19,000 


2010 11,000 


1000 5,000 


770 4.000 


Crisis with prompt resolution. Perfectly clear on 12th day. 


Chart [V. Involvement.—Rt. up. lobe 


Leucocytes. 


Leucocytes 


See 
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CASE 19. 


G of Nin 
24 hrs. urine. 


Day of C 
disease, 


c. urine 1D 
4 hours, Leucocytes, 
15,000 
21,000 


15,000 


2200 


2090 

1400 ; 

femp. nom 1180 14,000 
O60 . 
820 15,000 
Lysis with slight delay in resolution. Clear on 16th day 


Involvy.—Left lower. 


CASE 20. 


G of Nin 
24 hrs. urine. 
17 
19.6 

SO 37.1 
26.1 
17.5 


20.5 


. urine in 
24 hours, 


1640 


1680 


Leucocytes 


0 19,000 


18,000 


1 


17 - 20,000 


Temp. nor 1780 21,000 


1150 21,000 
1150 er 
1050 19.3 18,000 
19.4 


19.7 


990 12,000 
1140 vine 
810 10,000 


13.: 
10.4 


SOU 


740 


) 


Lysis with slight delay in resolution. Clear on 18th day. 


Involy.—Rt. and left lower lobes. 


; CASE 21. 
Gof Nin 
24 hrs. urine. 


Day ot Ce. urine in 
24 hours, Leucocytes. 
11,000 


8,000 


disease 


a) 1190 9.7 


6 760 12.6 


Lysis with prompt olution. Clear on 12th day. 


Involv.—Rt 


Ip. 


15,000 
14,000 


21,000 


8 


Two incomplete cases 


0 31.0 


with slight resolution. Clear on 15th day. 


n 15th day. 


Lysis delay 


Temp. normal o 
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border-nerves in man, 244;—Bardeen, C. 
Development of the limbs, body wall and back in man, 
Medicine and the 


63;—Barker, L. F., universities, 244; 


On the clinical aspects of plague, 63; The unveiling of 
the cell, 244;—Bettmann, M., Report of a case of fibrinous 
bronchitis, with a review of all cases in the literature, 
244;—Bloodgood, J. C., Blood 


to surgical diagnosis, 63;—Blumer, George, The bacteriology 


examinations as an aid 


of lobular pneumonia, especially in adults, 63; The present 


status of the infectious theory of malignant neoplasms, 63; 
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Blumer, George, and MacFarland, Andrew, An epidemic of 
Booker, W. D., The early 


history of the summer diarrheas of infants, 63;—Brown, T. R., 


noma; report of sixteen cases, 63; 


On the treatment of tetanus, with report of a case that recov- 
ered under symptomatic treatment alone, 63; The blood in 
certain cutaneous nervous and miscellaneous diseases with 
remarks upon the origin and significance of the eosinophiles, 
244; The diagnosis, etiology, prophylaxis, and treatment of 
The prac- 


cystitis, pyelitis, and pyelonephritis in women, 6 
tical value of blood examination in medicine and surgery, 63; 
Clark, 


J. G., Phieboliths of the ovarian veins simulating ureteral 


Buckler, H. W., Care of the indigent tuberculous, 63; 
stones, 244;—Cole, R. L, Pneumococeus arthritis, 244;— 
Cullen, T. S., Tuberculosis of the pelvic organs in the female, 
244;—Cushing, H., Concerning the poisonous effect of pure 
sodium chloride solutions upon the nerve-muscle prepar- 
ation, 63 llaller and his native town, 63; Différences 
entre lVirritabilité des Nerfs et Celle des Muscles, 244; Physio- 
logische und anatomische Beobachtung tiber den Einfluss von 
Hirnkompression auf den intracraniellen Kreislauf und tiber 
einige hiermit verwandte Erscheinungen, 244;—Emerson, C. P., 
Some clinical aspects of chemistry, 244;—Erlanger, J, and 
Hewlett, A. W., A study of the metabolism in dogs with 
shortened small intestines, 63;—Finney, J. M. T., Anesthetics 


in heart disease, 63;—Finney, J. M. T., and Hamburger, L. P., 
The relation of appendicitis to infectious diseases, 63;—Flex- 
ner, S., A comparative study of dysenteric bacilli, 63; Bubonic 
plague, its nature, mode of spread, and clinical manifesta- 
tions, 244; Concerning hepatic syphilis, 244; The pathology of 


bubonie plague, 63; The pathology of diabetes, 244;—Flexner, 


S., and Pearce, RK. M., Experimental pancreatitis—L]; 244; 
Ford, W. W., Classification of intestinal bacteria, 63;—Futcher, 
T. B., Fusel-oil poisoning with special reference to the copper- 
reducing substances eliminated in the urine, 63; Cirrhosis with 
pigmentation, 63;—Harris, N. MacL., and Longeope, W. T., 
Micrococcus zymogenes: Some additional observations upon 
its occurrence, 63;—Hoch, A., On certain studies with the ergo- 
graph, 63;—Howell, W. H., An analysis of the influence of the 
sodium potassium and calcium salts of the blood on the 
automatic contractions of heart-muscle, 244;—Howell, W. H., 
and Brush, C. E., Jr., A critical note upon clinical methods of 
measuring blood pressure, 63;—Huger, W. E., The Justus test 
Jacobs, H. B., The 


treatment of consumption in local sanatoria, 63;—Jones, Wal- 


for syphilis, with report of, cases, 244; 


ter, and Auer, John, On the oxidation of native pigments, 
63;—Kelly, H. A., Methods of incising, searching and suturing 
the kidney, 244; Seratch-marks on the wax-tipped catheter 
as a means of determining the presence of stone in the kidney 
Knox, J. H. M., and Bassett, V. H., 
An examination of milk supplied to infants suffering with 


and in the ureter, 63; 


summer diarrhea, with a plea for a purer milk supply acces- 
sible to the poor of Baltimore, 244;—Lewis, W. H., The devel- 
Lewis, W. H., and Loeb, J., 


On the prolongation of the life of the unfertilized eggs of 


opment of the arm in man, 244; 
sea-urchins by potassium cyanide, 244;—Lyon, I. P., Blood ex- 
amination applied to surgery, 64; The clinical study of the 
blood, 63;—Lyon, [. P., and Cary, C., Cancer distribution and 
statistics in Buffalo for the period 1880-1899, with reference 
to the parasitic theory, 64; Pseudomembranous inflammation 
of the mucous membranes caused by the pneumococcus, 64;— 
MacCallum, J. B., Notes on the Wolffian body of higher 
animals, 244;—MacCallum, W. G., A case of multiple myeloma, 
65; Beitrag zur pathologischen Anatomie des Lungenrotzes, 
244; On the life history of actinomyces asteroides, 244;—Mac- 
Callum, W. G., and Buckley, 8. S&., 
Mackenzie, J. N., The study of 


\cute epizootic leucoen- 


cephalitis in horses, 65; 


























































laryngology in the university and in the higher medica} 
education, 65;—Mall, F. P., On the development of the eon. 
nective tissues from the connective-tissue syncytium, 244— 
Marshall, H. T., and Ehrlich, P., Ueber die complementophilen 
Gruppen der Amboceptoren, 244;—Marshall, H. T., and Mor. 
genroth, J., Ueber ditferenzierung von- Komplementen durch 
ein Partialanti-komplementen, 244;—McCrae, T., A case of 
typhoid fever with trichinosis and eosinophilia, 245; Pernicious 
anemia—the statistics of a series of forty cases, 244; ~Mills, 
J. J., Eye strain, its consequences and treatment. The report 
of a few interesting cases, 245;—Nutting, M. A., The educa- 
Opie, E. L., 
The causes and varieties of chronic interstitial pancreatitis, 
245;—Osler, W., Alfred Stillé, 245; Intermittent claudication, 
245; Note on the occurrence of ascites in solid abdominal 


tion of nurses, 245: Filarial lymphatic varix, 65: 


tumors, 245; Notes on aneurism, 215; On amebic abscess of 





the liver, 245; On the advantages of a trace of albumin and 
a few tube casts in the urine of certain men above fifty years 
of age, 65; On the diagnosis of bilateral cystic kidney, 245: 
On heredity in bilateral cystic kidney, 245;—Paton, S., Recent 
advances in psychiatry and their relation to internal medi- 
cine, 245; Studies in the manic-depressive insanity, with report 
of autopsies in two cases, 245;—Peters, L., Obstruction of 
the ureter caused by an enlarged spleen lodged in the pelvis, 
245;—Pleasants, J. H., Bacteriological diagnosis of typhoid 
fever from a clinical standpoint, 65; The “ fourth disease” 
of Dukes, with report of an atypical outbreak of scarlet 
fever, 245;—Ramsay, Otto G., A case of congenital malforma- 
tion of the female generative organs, 65;—Randolph, R. L., 
Double suppurative irido-choroiditis in association with pur- 
pura hemorrhagica, 65; Herpes zoster ophthalmicus resulting 
in loss of the eye, 65;—Robb, H., The advantages and dis- 
advantages of drainage after abdominal operations, 65; Two 
cases of brain tumor in gynecological practice, 65;—Sabin, 
F. R., On the origin of the lymphatic system from the veins 
and the development of the lymph hearts and thoracic duet 
in the pig, 245; Tuberculous pericarditis, with effusion; re- 
peated tappings; bacilli in the exudate; recovery, 245;—Stokes, 
J. E., The importance of an early definite diagnosis of appen- 
dicitis, 65;—Thayer, W. S., Leennec, 245; Observations on the 
frequency and diagnosis of the Flint murmur in aortic in- 
sufficiency, 65; On the occurrence of Strongyloides intestinalis 
in the United States, 65; Remarks on the diagnosis of pan- 
creatic disease, 245;—Theobald, S., The evolution of the oph- 
thalmoscope and what it has done for medicine, 65; Observa- 
tions upon recent methods of treating corneal ulcers, with 
especial reference to the use of carbolic acid as a not infre- 
quent substitute for the actual cautery, 245;—Walker, G, A 
consideration of the Bottini operation for enlargement of the 
prostate, with report of some cases, 245;—Welch, W. H., The 
relation of Yale to medicine, 66;—Williams, J. W., Pelvic indi- 
cations for the performance of Cesarean section, 66; -Wool- 
ley, P. G., A case of thrombosis of the central vein of the 
right adrenal, with engorgement and necrosis, 245; Young 
H. H., A new combined electro-cautery incisor for the Bot 
tini operation for prostatic obstruction, 245; Chronic cystitis 
due to bacillus tvphosus, 66; Genital tuberculosis, with special 
reference to the seminal vesicles, 66; Removal from bladder, 
through the cystoscope, of a needle which had been swal 
lowed nine years before, 245. 
Surgical cases, exhibition of, 55, 142, 147, 246, 248, 249. 
Surgical treatment of tuberculous cervical adenitis, 161. 
Syphilitic disease of the cerebral arteries, 105. 
Tabetic vertebral osteoarthropathy with radiograph, 242. 
Teratomata, two testicular, with a review of the recent liter- 
ature, report of, 268. 
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DecemBER, 1902. | 


Thayer, W. S. A case of aestivo-autumnal fever with unusually 
few parasites in the peripheral circulation, 59. 


rhomas, H. M. Asthenic bulbar paralysis or myasthenia gravis, 


Thrombosis, exhibition of a case of, 147. 
with 


recorded. Ab 


Thrombosis, peripheral venous, in pneumonia, report of 


three cases a review of those previously 
stract, 150. 
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bition of surgical cases, 246. 


‘rica’s contributions to surgery, 209;—Exhi 
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Toxic effect of 
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\ case of multiple primary adeno-carcinoma of 


Toxicity « 


Travis, C. H. 


the liver with cirrhosis, 108. 

Treatment of vesico-vaginal and recto-vaginal fistule high up 
in the vagina, 7 

luberculosis of hernial sac, 249. 


lyphoid fever: Report of a case with three relapses. Remarks, 


thrombosis, 147; 


Re- 


Warfield, L. M. Exhibition of a case of 


Typhoid fever: Report of a case with three relapses. 


marks, 17 
Warfield, L. M., and Knox, J. H. M. 
summer diarrheas of children, 167. 
Welch, W. H. The 
ty, with special reference to their bearing on pathology, 285. 
Young, H. H. A 
Bottini operation for prostatic obstruction, 36. 


The leucocyte count in the 
Huxley lecture on recent studies of immu- 


new combined electro-cautery incisor for the 
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Knife used in operations for vesico-vaginal and recto-vaginal 


fistulae high up in the vagina (Fig. 1), 74. 
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. Surgical treatment of tuberculous cervical adenitis 
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Effect of certain poisons on inorganic ferments (Figs. 1-3), 
98-99. 
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150. 
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Langerhans’ layer invading blood space (Plate XIV), 270. 
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uteri as suggested by pathological findings in the para- 
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SERIES I-II-III. 


The papers on Typhoid Fever, edited by Professor William Osler, M. D., and printed in Volumes IV, V and VIII of 


The Johns Hopkins Hospital Reports have been brought together, and bound in cloth. 


The volume includes thirty-five papers by Doctors Osler, Thayer, Hewetson, Blumer, Flexner, Read, Parsons, Finney, 


Cushing, Lyon, Mitchell, Hamburger, Dobbin, Camac, Gwyn, Emerson and Young. 


with illustrations. 


past ten years. 


Che price is $5.00 per copy. Only a few copies of the volume are on sale. 


their orders to the Jounns Hopkins Press, BartrmoreE, MARYLAND. 


lt contains 776 pages, large octavo, 


It gives an analysis and study of the cases of Typhoid Fever in The Johns Hopkins Hospital for the 


Those wishing to purchase should address 
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VOLUME 423 pages, 99 plates. 


Votume II. 570 pages, with 28 plates and figures. 


Votume III. 166 pages, with 69 plates and figures. 


Votume IV. 504 pages, 33 charts and illustrations. 


Report on Typhoid Fever. 


By Wu.iam Oster, M. D., with additional papers by W. S. Taarer, M. D., 
and J. Hewersox, M. D. 


Report in Neurology. 


Dementia Paralytica in the Negro Race; Studies in the Histology of the 
Liver; The Intrinsic Pulmonary Nerves in Mammalia; The Intrinsic 
Nerve Supply of the Cardiac Ventricles in Certain Vertebrates; The 
Intrinsic Nerves of the Submaxillary Gland of Mus musculus; The 
Intrinsic Nerves of the Thyroid Gland of the Dog; The Nerve Blements 
of the Pituitary Gland. By Henry J. Berkey, M: D. 


Report in Surgery. 


The Results of Operations for the Cure of Cancer of the Breast, from 
June, 1889, to January, 1894. Ly W. S. Hatsrep, M. D 


Report in Gynecology. 


Hydrosalpinx, with a report of twenty-seven cases; Post-Operative Septic 
Peritonitis; Tuberculosis of the Endometrium. By T. 8S. Cunugy, M. B. 


Report in Pathology. 
Deciduoma Malignum. By J. Wuirrivce Witiiams, M. D. 


Votume V. 480 pages, with 32 charts and illustrations. 


CONTENTS: 


The aatestes Fevers of Baltimore. By W. S. Tuarer, M. D., and J. Hewer- 
son, M. D. 


A Study of some Fatal Cases of Malaria. By Lewetiys F. Barker, M. B. 
Studies in Typhoid Fever. 


By Wuiiam Oster, M. D., with additional papers by G. Buiumer, M. D., 
Simon Fiexner, M. D., Wartrer Keep, M. D., and H. C. Parsons, M. D. 


Votume VI. 414 pages, with 79 plates and figures. 


Report in Neurology. 


Studies on the Lesions produced by the Action of Certain Poisons on the 
Cortical Nerve Cell (Studies Nos. I to V). By Henry J. Berxisr, M. D. 

Introductory.—Recent Literature on the Pathology of Diseases of the Brain 
by tne Chromate of Silver Methods; Part l—Alcoho] Poisoning.—Exper- 
imental Lesions produced by Chronic Alcoholic Poisoning (Ethyl Alco- 
hol), 2. Experimental Lesions produced by Acute Alcoholic Poisoning 
(Ethyl Alcohol); Part I1.—Serum Polsoning.—Experimenta! Lesions in- 
duced by the Action of the Dog’s Serum on the Cortical Nerve Cell; 
Part IJ].—Ricin Poisoning.—Experimental Lesions induced by Acute 
Ricin Poisoning. 2. Experimenta! Lesions induced by Chronic Ricin 
Poisoning; Part IV.—Hydrophobic Toxaemia.—Lesions of the Cortical 
Nerve Cell produced by the Toxine of Experimental Rabies; Part V.— 
Pathological Alterations in the Nuclei and Nucleoll of Nerve Cells from 
the Effects of Alcohol and Ricin Intoxication; Nerve Fibre Terminal 
Apparatus; Asthenic Bulbar Paraiysis. By Henry J. Bersuzr, M. D 


Report in Pathology. 
Fatal Puerperal Sepsis a on to the introduction of an Elm Tent. By 
Tuomas 8S. Cuuiex, M. 


Pregnancy in a thence Uterine Horn. Rupture, Death, Probable 
Migration of Ovum and Spermatozoa. By Tuomas S. Cutten, M. B., and 
G. L. Witains, M. D. 


Adeno-Myoma Uteri Diffusum Benignum. By Tuomas S. Cunten, M. B. 


A Bacteriological and Anatomical Study of the Summer Diarrhoeas of 
Infants. By Wiuuiam D. Booxer. M. D. 


The Pathology of Toxalbumin Intoxications. By Smon Frexner, M. D. 
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Votume VII. 537 pages with illustrations. 


I. A Critical Review of Seventeen Hundred Cases of Abdominal Seetiog 
from the standpoint of Intra-peritoneai Drainage. By J. G, Chane, 
M. D. 

Il. The Btlology and Structcre of true Vaginal Cysts. By James Baxee 
Sroxes, M. D. 

III. A Review of the Pathology of Superficial Burns, with a Contributiog” 

to our Knowledge of the Pathological Changes in the Fo io cane 
of rapidly fatal burns. By Crariss Rosset. Barpeey, 
The Origin, Growth and Fate of the Corpus wrote ‘By L@ 
Cuarx, M. D. wi 
The Results of Operations for the Cure of Inguinal Hernia, By 
Josern C. Bioopeoop, M. D. 

VoutumeE VIII. 552 pages with illustrations. 

On the role of Insects, Arachnids, and Myriapods as carriers in the spread 
of Bacterial and Parasitic Diseases of Man and Animals. By G 
H. F. Nurrau, M. D., Pa. D. 

Studies in Typhoid Fever. 

By Wiuiam Oster, M. D., with additional papers by J. M. T. Fnevgy, MD, 
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Tuayer, M. D. 
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Contributions to the Science of Medicine. 
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1060 pages, 66 plates and 210 other Time 
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